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[Tnanupyemble pe3yiabTaThl OCBOCHHS Y4eOHOT0 MpeaMeTa

JInyHocTHEIE MeTanpeamMerHbie IIpenmerHbIe
1) POCCUICKYIO IPAXKIAHCKYIO 1) ymenue CaMOCTOATENBHO | 1)cOpMHPOBAHHOCTH
UJIEHTUYHOCTD, MATPUOTU3M, YBAKEHUE K | ONPEIEIATh LEIH AEATEIHOCTH | IIPEICTABICHUM O
CBOEMY Hapoxy, 4yBCTBA | U COCTaBIISATh IUTaHBI | MECTE XUMUH B
OTBETCTBEHHOCTHU nepen PonuHoi, | nesTenbHOCTH; CaMOCTOSTENIBHO | COBPEMEHHOM
rOpIOCTH 3a CBOM KpaH, cBOXO PonuHy, | OCyLIECTBIIATH, Hay4HOHU KapTUHE
IpoILIoe U HacTosIlee | KOHTPOJIUPOBATh U | MUpa; HIOHUMaHHE
MHOIOHALIMOHAJIIBHOTO Hapojaa Poccun, | KOppEKTUPOBATh AESITENBHOCTD; | POJIM XUMUU B
yYBa)K€HHE TOCYJIapCTBEHHBIX CHMBOJIOB | MCIIOJIb30BaTh BCE BO3MOJXKHBIE | (POpPMUPOBAHUU
(rep0, nar, rumH); pecypcbl Ul JOCTHKEHMS | Kpyrosopa u
2) rpaxJIaHCKyO MO3ULHUI0 KaK aKTUBHOI'O | MOCTABJIECHHBIX nenein U | QyHKIMOHAJIBHON
U OTBETCTBEHHOI'O YJIEHA POCCHICKOro | pealn3aluu IUIAHOB | TPAMOTHOCTH
o01iecTBa, OCO3HAIOILEr0 CBOU | JAEATEIBHOCTH; BBIOMpATh | YeJoBeKa JJis
KOHCTUTYIIMOHHBIC TIpaBa M OOS3aHHOCTH, | YCTICIIHBIE CTpaTeruu B | pemeHus
YB@KAIOIIETO 3aKOH M IPaBONOPAIOK, | PA3IUYHBIX CUTYyalUsX; NPaKTUYECKUX 3a/1a4
00JIaIal0IIero 4yBCTBOM COOCTBEHHOTO | 2)yMEHHE NPOJIYKTUBHO | 2) BIaJCHUE

JIOCTOMHCTBA, OCO3HAaHHO MPUHUMAIOIIETO
TPaAUIIMOHHBIC HallMOHAJILHBIE u
oOmieyeoBeUYecKrue TIyMaHUCTUYECKHE U
JIEMOKPATUYECKUE IEHHOCTH;

3)roToBHOCTD K CityskeHHI0O OTEYeCTBY, €ro
3aIINTE;

4)chopMUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOM
MpaKTUKH, OCHOBAaHHOTO Ha JHAJIOTe
KyIbTyp, a TaKXKepasNu4yHblX  (Qopm
OOIIIECTBEHHOI'O0  CO3HAHUS, OCO3HAHUE
CBOEr0 MECTa B MOJUKYJIBTYPHOM MHPE;

5) c(OpMHPOBAHHOCTH OCHOB
CaMOpa3BUTHUSI W CaMOBOCIIUTAaHUS B
COOTBETCTBUHM C OOIIEYEIOBEUYECKHUMU
LEHHOCTSIMUA M HJIeajaMu TPakJIaHCKOTO
00111eCTBA; TOTOBHOCTh U CIIOCOOHOCTh K
CaMOCTOSITEIbHOM, TBOPYECKOM "
OTBETCTBCHHOH JEATEILHOCTH;
6)ToNepaHTHOE CO3HAHUE U MOBEICHUE

B TOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTH

U CHOCOOHOCTh BECTH JHAJOr C
JIPYTUMHU JIFOJBMH, JOCTUTaTh B HEM
B3aMMOIIOHMMAHHUs, HaXOIUTh OOIIHE

neau W COTPYAHWYATh IS HX
JOCTHKCHHS;

7) HaBbIKU COTpPYJHHYECTBA co
CBEpPCTHUKAMH, JeTbMHU MJIQJIIIETO

BO3pacTa, B3pOCIbIMU B 00pa3oBaTeNbHOI,
OOIIECTBEHHO  TMOJIE3HOW,  yuyeOHO -
MCCIIEIOBATENILCKOM, MPOEKTHON W JPYrux

00I1aThCs U B3aUMO/IEHCTBOBATh
B IIPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YUUTHIBATh
no3umun  Jpyrux yd4aCTHHKOB
JESATEIIBHOCTH

s¢deKkTUBHOpa3peaTh
KOH(JIUKTBI;

3)BiancHue HaBBIKAMHU
NO3HABaTeNbHOW, y4eOHO -
HCCIIEI0BATENBCKON 51
POEKTHON JeATENLHOCTH,
HaBBIKAMH paspelieHus
npobiieM;  CIOCOOHOCTH |
TOTOBHOCTb
KCaMOCTOSITEIbHOMY ~ TTOHMCKY
METOJIOB pelieHus
MPAaKTUYCCKUX 3ajady,

MIPUMEHECHHUIOPA3TUIHBIX
METOJIOB TIO3HAHUS,

4) TOTOBHOCTh U CITIOCOOHOCTH K
CaMOCTOSATEIIBHOMU
MH(OPMALIOHHO
MO3HABATENILHON JIeSATENBHOCTH,
BJIQJICHC HABBIKAMH ITOJTYICHHUS
HEOOXOTUMOI

uHpopManuu HW3  clIoOBapei
Ppa3HbIX THUIIOB, YMCHHC
OpPUEHTUPOBATHCS B
Pa3InYHbIX HCTOYHHUKAX
uH(popManuuy, KPUTHYECKH
OLCHUBATH )41
HMHTEPIPETHUPOBATH

OCHOBOITOJIArafOIIMMH
XAMHUYECKAMU
MOHSTHSIMH, TCOPHUSIMH,
3aKOHAMU
U 3aKOHOMEPHOCTSIMU;
U YBEPEHHOE
MIOJIb30BaHUE
A XUMHUYECKOM
U TEPMHUHOJIOTHEH 1
CUMBOJIKOM;
3) BJIaJICHUE
OCHOBHBIMHM METOJaMU
HAyYHOTO MO3HAHUS, UC
M0JIb3YEMBIMH B
XAMUH: HaOJIIOAEHHE,
OIMCaHWe, U3MEPECHHE,
9KCIIEPUMEHT; YMECHHE
00pabaThIBaTh,
OOBSICHSITH PE3yIbTAThI
MIPOBEJICHHBIX OITBITOB
U JI€JIaTh BBIBOKI;
TOTOBHOCTD H
CIIOCOOHOCTH
MIPUMEHSTH METOIBI
MO3HAHUS IPU
pelIeHnn
MPAKTUYECKHX 3a]1a4;

4) cOpMHPOBAHHO
CTh YMCHUSA 1aBaATh
KOJIMYCCTBCHHBIC
OIICHKHU W TIPOBOIUTH




BUJIaX JESATEIbHOCTH,
8)HpaBCTBEHHOE CO3HAHME U MOBEIACHHUE
Ha OCHOBE YCBOGHUS
o011eueI0BeYeCKUX [IEHHOCTEHH;

9)roToBHOCTH u CIOCOOHOCTH K
o0pa3oBaHHIo, B TOM quclie
caM0o00pa30BaHUIO, HAa MPOTSHKEHUH BCEU
JKU3HU; CO3HATEIIbHOE OTHOILIEHHE K
HEIPEPHIBHOMY 00pa3oBaHUIO KaK
YCIIOBUIO yCIEUTHOW MpOo(eCcCHOHAIbHONU U
OOIIECTBEHHON JEITCILHOCTH;

10) »screTnyeckoe OTHOIIEHUE K MHDY,
BKIIIOYAsi CTETUKY ObITa, HAYIHOTO
TEXHUYECKOTO TBOPYECTBA,
OOIIECTBEHHBIX OTHOIIICHMI;
11)npuHATHE H peaTU3alUi0 [IEHHOCTEH
3I0pOBOTO U Oe30macHoro obpasza KH3HHU,

CcroprTa,

HOTPEOHOCTHU B ¢buzngeckom
CaMOCOBEPILCHCTBOBAHHH, 3aHATHAX
CIIOPTUBHO -

03JI0POBUTEIHHOM JeATEIIHOCTBIO,

HETIPUSITHE BPETHBIX MMPUBBIYEK
ynoTpebaeHHsI alKorosl, HAPKOTHKOB,
12)6eperkHoe, OTBETCTBCHHOE W
KOMIIETEHTHOE  OTHOILIEHHE K
buznueckomy u
IICUXOJIOTHYECKOMY 3J0POBBIO, KaK
COOCTBEHHOMY, TaK U JpYyrux
Jro/iel, yMEHUe OKa3bIBaTh NEPBYIO
TIOMOIITB;

13) oco3HaHHBIH  BBIOOp  Oymymien
npodeccuu U BO3MOXKHOCTEH peanu3aluu
COOCTBEHHBIX  JKM3HEHHBIX  IUIAHOB;
OTHOILICHHE K pohecCuoHaIBHOM
JeSITeIbHOCTH KaKBO3MOXHOCTH Y4acTHs
B PpEIICHWW JIMYHBIX, OOIIECTBEHHBIX,
roCyJJapCTBEHHBIX,00II€HAI[TOHAIBHBIX
npo0Jem;

14) chopMUPOBAHHOCTH 3IKOJIOTUYECKOTO
MBIIICHHSI, TOHUMaHHS BIHSHHS
COLIMATIbHO-OKOHOMMUYECKHUX  IPOLIECCOB
Ha COCTOSTHUE MPUPOAHON U COLMAIBHOU
cCpelbl; MPHOOpPETeHHE OMbITa 3KOJOro-
HaIpPaBJIEHHOM IESTEIbHOCTH;
15)0TBETCTBEHHOE OTHOIIICHHE

K CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MIPUHATHUS
IEHHOCTEH CeMENHOM KU3HU.

UHPOPMALIMIO,  TOTY4aeMyIo
U3 Pa3IMYHbIX UCTOYHHUKOB;
5)ymenue UCIIOJIb30BaTh
cpeactBa MH(MOPMALMOHHBIX U
KOMMYHHKAITHOHHBIX
texnosoruii (mamee — MKT) B
pelieHnn KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX U
OpTraHU3aIMOHHBIX
coOIr0ieHUEM
HSPrOHOMUKH,
0e301IacHOCTH,
pecypcocOepekeHusl,
MPABOBBIX U ITUYECKUX HOPM,
HOPM nH(OPMALIMOHHOU
0e301acHOCTH;
6)ymenue
Ha3HAYCHUE |
pa3IMYHBIX
WHCTHUTYTOB;

7) yMeHHE CaMOCTOSTEIBHO
OIICHWBATh W  TPUHUMATh
pelieHus, OTIpeeNAoIIne
CTpaTerui0  TOBEICHUS, C
y4eToM IpaKTaHCKUX u
HPABCTBCHHBIX IICHHOCTEHH;
8)BnaseHue S3BIKOBBIMU
CpEICTBAMHU - YMEHHUE SICHO,
JIOTUYHO M TOYHO H3JIararh
CBOIO TOYKY 3peHus,
UCIIONIb30BaTh  aJICKBaTHBIE
SI3BIKOBBIE CPE/ICTBA;
9)BnaseHue HaBbIKaMU
MO3HABaTEeNbHON  pediuexcun
KaK OCO3HaHHUS COBEPIIAEMBIX
JICCTBUA W MBICITUTEIBHBIX
MPOIIECCOB, UX PE3YJIbTaTOB U
OCHOBAaHMWM, TpaHUIl CBOETO
3HaHWSA W HE3HAHWS, HOBBIX
MO3HABATCJIBHBIX ~ 3aJad W
CPEIICTB UX JOCTHKEHHUS.

3ama4y ¢
TpeboBaHui
TEXHHUKH
TUT'YUCHBI,

OIIpCaAcCIIATh

byHKIIIN
COIIMATBHBIX

pacdeTsl 1o
XUMHYECKUM
dbopmynam u
YpaBHCHHSM;

5) BJIAJICHUE
HpaBUIIaMH TEXHUKH
0€30MaCHOCTH TIpU
UCIIOJIb30BaHUU
XUMHUYECKHUX
BEIIIECTB;

6) chOopMHPOBAHHOC
Th COOCTBEHHOM
ITO3MIMH 10 OTHOIIEHHUIO
K XUMHYECKOH
uHpOpManuy,
TIOJTy9aeMOM U3 pa3HbIX
HMCTOYHHUKOB.




TpeOoBanusi K pe3yJibTaTaM 0CBOEHHSI MPeAMeTa

BorinyckHuK Ha 02a30BOM yPOBHE HAYUMTCS:

—  packpbIBaTh Ha MPUMEPAX POJb XUMHUHU B (POPMHUPOBAHUHM COBPEMEHHOHN HAy4YHOH KapTUHBI MHUpa U
B IIPAKTHUYECKOM JESITEIbHOCTH YEJIOBEKa;

—  JIEMOHCTpPHUpOBaThb Ha IpPUMEpPax B3aUMOCBA3b MEXAY XUMHEHM U JPYTMMU €CTECTBEHHBIMU
HayKamH;

—  pacKpbIBaTh Ha MPUMEPAX IOJOKEHUS TEOPUHN XUMUUeckoro crpoeHust A.M. bytiieposa;

— noHuMarh (usmueckuit cmeicn llepuoanueckoro 3akona /.M. MenneneeBa M Ha ero OCHOBE
OOBSICHATH 3aBUCHUMOCTH CBOMCTB XHMHYECKHX OJJEMEHTOB M OOpa30BaHHBIX HMH BEWIECTB OT
3IEKTPOHHOTO CTPOCHUS aTOMOB;

—  OOBSCHATH MPUYMHBI MHOTOOOpA3usl BEIICCTB HA OCHOBE OOIIMX MPEACTABICHUH 00 UX COCTaBE W
CTPOCHUH;

—  IPUMEHSTH NpPaBUIa CUCTEMATUYECKON MEKIYHAPOIHON HOMEHKIIATYphl KaK CPEACTBA pa3In4yCHUs
U UICHTU(UKAIIMY BEIECTB 1O UX COCTaBY U CTPOCHHUIO;

—  COCTaBIISITh MOJIEKYJISIDHBIE M CTPYKTYypHBIE (DOPMYJIBI OPraHWYECKHX BEIIECTB KaK HOCHUTENEH
uH(pOpMallMM O CTPOCHHM BELIECTBAa, €r0 CBOMCTBAX M MPHHAJICKHOCTH K ONPEIeIEHHOMY Kjaccy
COCIMHEHU;

—  XapaKTepu30BaTh OPraHUYECKUE BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHaBJIMBAThH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy JaHHBIMU XapaKTEPUCTHUKAMU BEIIECTBA;

—  TPHUBOJUTH IMPUMEPHl XMMHUYECKHUX PEAKIIMH, PaCKPBIBAIOIINX XapaKTEPHbIE CBOWCTBA THUIIUYHBIX
IpeJICTaBUTENIeN KJIaCCOB OPraHMYECKUX BEILECTB C LENbI0 MX HAECHTU(UKALUU U OO0bSICHEHHs o0nacTu
IIPUMEHEHUS;

—  IPOrHO3MPOBATh BO3MOXHOCTh MPOTEKAaHUs XMMHUYECKUX pEeakUUi Ha OCHOBE 3HAHMU O TUIAX
XUMHUYECKOH CBSI3U B MOJIEKYJIaX pEareHTOB M UX PEaKIMOHHON CIIOCOOHOCTH;

—  HCIOJIb30BaTh 3HAHMS O COCTaBE, CTPOCHUU U XMMHUYECKHUX CBOMCTBaX BELIECTB Ui 0€30MacHOTrO
IIPUMEHEHHUS B IPAKTUYECKOMN AEATEIbHOCTH;

— TpPUBOJUTH MPHUMEPHl MPAKTHUECKOTO HCIOJIb30BAaHUS MPOAYKTOB INiepepaboTku HepTtu
HOPUPOJHOIO Ta3a, BBICOKOMOJEKYSPHBIX COEIMHEHUH (TMONMITHIIEHA, CHUHTETHYECKOro Kayuyka,
alleTaTHOT'O BOJIOKHA);

—  IPOBOAMTH OMBITHI IO PACIIO3HABAHUIO OPTraHUYECKHUX BEIIECTB: INIMLEPHHA, YKCYCHOW KHMCIOTHI,
HEeNpeJeNbHbIX KUPOB, TIIIOKO3bI, Kpaxmaja, O€JIKOB — B COCTaBE MUIIEBBIX MPOAYKTOB U KOCMETHYECKHUX
CPEICTB;

— BIQJETh NpaBWJIaMU M IpHUeMaMHu Oe30macHOil paboThl € XHUMHUYECKMMH BELIECTBAMH H
71a00paTOpHBIM 000PYI0OBaHUEM;

— yCTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW pEaKIHH W CMELIEHUS XUMHUYECKOTO
paBHOBECHsI OT pA3MUYHBIX (PAKTOPOB € IETbIO0 ONpPEACNCHHUs ONTUMAJIbHBIX YCIOBUH NPOTEKAHUS
XUMHYECKHX MPOIIECCOB;

—  IPUBOJUTH IPUMEPHI THIPOJIN3a COJIEH B IOBCEAHEBHON KU3HU YEJIOBEKA;

—  NPUBOJUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINHA B IPUPO/JIE, MPON3BOACTBEHHBIX
npoueccax U )KU3HEAEATEIbHOCTH OPraHU3MOB;

— TPUBOJIUTH NPUMEPHl XMUMHUECKHUX pEaKIMi, pPacKpbIBAIOLUIMX O0OIIMe XHMHYECKHE CBOMCTBa
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

— TPOBOAMWTH pacueThl Ha HAXOXKJIEHHE MOJIEKYISPHON (QOpMYJbl YIJIEBOJOpPOAa MO MPOAYKTaM
CTOPaHHUS U IO €T0 OTHOCUTENIBHOM TNIOTHOCTH U MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASILUX B €0 COCTaB;

—  BIAJETh MpaBWIaMU 0O€30MaCHOTO OOpAIEHUS C €KUMHU, TOPIOYMMU U TOKCUYHBIMU BELIECTBAMH,
cpeAcTBaMu ObITOBOW XMMUW;

—  OCYUIECTBJISATH MOUCK XUMUYECKOW MH(POPMAIIUH IO Ha3BaHUSAM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM
dbopMynaM BeIIeCTB;



— KPUTHYECKH OIICHHBAThb M HMHTEPIPETUPOBATh XHMMHUYECKYI0 HH(GOpPMAIUIO, COACpKAIIYIOCS B
COOOIICHUSAX CpEACTB MaccoBoW WHGopMmauuu, pecypcax HMHTepHeTa, Hay4yHO-TIOMYJSPHBIX CTAThAX C
TOYKH 3PEHHS] E€CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B UENSX BBISBICHHS OIIMOOYHBIX CYXACHUH H
¢dopmupoBaHUs COOCTBEHHOW NO3UIINY;

— TpeICTaBisATh IYTH pelIeHUs TJI00albHBIX MpOoOJeM, CTOSMIMX Tepel] YeIOBEYECTBOM:
HKOJIOTHYECKUX, IHEPTETHUECKUX, CHIPHEBBIX, U POJIb XUMHHU B PEIICHUHU 3TUX MTPOOIEM.

BbinyckHuK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUHUTbCSH:

—  WUIIOCTPUPOBATH HA MPUMEPAX CTAHOBJIEHUE M SBOJIIOLHMI0 OPTrAaHUYECKOW XMMHUMU KaK HAyKd Ha
pPa3IMYHBIX UCTOPUUYECKUX ITaAIlax €€ pa3BUTHUS;

—  UCHOJIb30BaTh METOABl HAYYHOTO I[IO3HAHUS TMPU  BBINIOJHEHUM TPOSKTOB H  y4eOHO-
UCCJIEIOBATENIBCKUX 33/1a4 110 U3YUYEHUIO CBOMCTB, CIOCOOOB MOJyUYEHUSI M PACIO3HABAHMS OPraHUYEeCKUX
BEILECTB;

—  OOBACHATH MPUPOAY U CIOCOOBI 00pa30BaHUs XUMHYECKOW CBS3U: KOBaJICHTHOHN (TIOJSPHOM,
HETOJISIPHOM ), MIOHHOM, METAJUNIMYECKOM, BOJIOPOJHON — C LIEJBIO OMpPEIeTCHUsI XUMHUYECKOM aKTUBHOCTU
BEILECTB;

—  yCTaHaBIIMBaTh I'CHCTHUYECKYIO CBS3b MEXKIY KIIACCAMH OPTaHWYECKUX BEHICCTB JIIsi 00OCHOBAHUS
MPUHIUIINAIBHON BO3MOKHOCTH MOJTYYEHUSI OPraHUYECKUX COEAMHEHUH 3aJaHHOTO COCTaBa U CTPOEHUS;

—  YCTaHaBJIMBAaTh B3aUMOCBS3U MEXIYy (aKTaMH W TEOpPHUEH, MPUUMHONU M CJICICTBHEM INPH aHAIN3e
MPOOJIEMHBIX CUTYyalluii 1 00OCHOBAHUM MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMUYECKUX 3HAHUM.

Conep:xanue y4eOHOro npeamera

Ne | Ha3Banue tembl | Conepxanue yueOHOTro pasjena Kon- | u3 Hux

(paznena) (MMIaKTUYECKUE SUHUIIBI) BO MPaKT | KOHT-

4ac | MYECK | pOJib-

OB X HBIX
Baxneiimne Atom. Xummueckuil snemeHT. M3oromsl. IIpocteie u
XUMHUUYECKHE CIIOKHBIE BELIECTBA.3aKOH COXpPAHEHHMSI MacChl BEIIECTB,
MOHATHS U 3aKOH COXpaHEHUS U TMPEBpAlllEHUs HSHEPruu IpH
3aKOHBI XUMHUYECKHX PEAKIUAX, 3aKOH IIOCTOSHCTBA COCTaBa.
BemecTBa MOJIEKyISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.
CoBpemeHHas MOJIEb CTpOECHUS aToMa.

OnektpoHHass KoHpurypamuss aroma. OCHOBHOE U
BO30OY>KJEHHBIE cocTOsiHUS aToMoB. Knaccuduxarms
XUMUYECKUX  DJIEMEHTOB  (S-, p-, d-a;memMeHTHI).
Oco0eHHOCTH CTPOCHHSI YHEPTETHYECKUX YPOBHEH aTOMOB
d-amementoB. Ilepuoaudeckas cucTeMa XHUMHUYECKUX | 4 - -
anemenTtoB J[.MI. Menneneepa. Du3nuecKUil CMBICI
[Tepnonnueckoro 3akona J[.M. Menneneesa. [IpnuuHbl u
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB JJIEMEHTOB U MX
COCIMHEHWI MO IepuojaM H rpymnaMm.BaneHTHOCTh H
BAJICHTHBIE  BO3MOXHOCTM  atromoB. [lepuoanueckoe
W3MEHEHUE BAJICHTHOCTH U pa3MEpPOB aTOMOB.

Pacuernbple 3agauu. Broiumcienne Mmaccbl, o0beMa HIU
KOJIMYECTBa BEIIECTBA MO M3BECTHOW Macce, 00beMy WIIH
KOJINYECTBY BEIIECTBA OJJHOTO M3 BCTYNUBIIHMX B PEAKIUIO
WJIU TIOJIYYUBIIMXCS B PE3YyJIbTaTe PEAKI[MU BEUIECTB.




Crpoenue
BEIIECTBA

OJIEeKTpOHHAs  MpPUPOJAa  XUMHUYECKOW  CBSI3W.
DJIEKTPOOTPULIATENBHOCT. BHUIBI XMMHUYECKON  CBSI3U
(koBasieHTHAsl, MOHHAs, MeETA/NIMYECKasl, BOJOPOJHAs) U
MEXaHuU3Mbl e¢ oOpazoBaHus. Kpucraimmyeckue w
amMop(HbIe BemecTBa. THIBI KPUCTAIUTMUECKUX PEIICTOK
(aToMHasi, MOJIEKyJIApHAs, WOHHAs, MeETaJUIMYecKasi).
3aBUCUMOCTh (PU3UYECKUX CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUTMYECKON pereTku. [IpuumHBl  MHOTOOOpa3us
BemiecTB. [ [ppyanHbl  MHOTOOOpa3usi BEIIECTB: H30MEpHS,
TOMOJIOTHS, aJUIOTPOIIHSI, U30TOIHUS.

JdemoncTpanmu. Monenn HOHHBIX, aTOMHBIX,
MOJICKYJIIDHBIX M METAUIMYECKUX  KPUCTAUTMYECKUX
pemeTok. Mojenn MoJIeKysl H30MEPOB, TOMOJIOTOB.

XUMHYECKHE
peakiumn

XUMUYECKUE peakiuu. ['OMOreHHbIE M TEeTEPOreHHbIC
peakuuu. CKOpPOCTh pEaKIuu, €€ 3aBUCUMOCTh OT
pas3nuyYHbIX (HAaKTOPOB: MPUPOJIBI PEArupYIONIUX BEIIECTB,
KOHUEHTPAUUH PEarupyrolux BEUIECTB, TEMIIEPATYPHI,
TUIOIIA TN peaKIUOHHOU MMOBEPXHOCTH, HaJITU4YHS
Katanu3zatopa. Ponp Karamu3aTopoB B NOPUPOAE H
MIPOMBIIIIICHHOM TPOU3BoJIcTBE. OOpPaTUMOCTh PEaKITUH.
XHUMHUYECKOE PABHOBECUE U €0 CMEILICHUE IO IEUCTBUEM
pasnIuyHbIX (AKTOPOB (KOHIEHTpAIMs pEearcHTOB WU
MPOAYKTOB  pEaKkluH, MJaBICHHE, TeMIleparypa) s
CO3JIaHUs OIITUMAaJILHBIX yCIIOBUU MPOTEKAHUS
XUMUYECKUX TIporeccoB./leMoHcTpanuu. 3aBUCUMOCTH
CKOPOCTH pPEaKLUU OT KOHLEHTPALUUU U TEMIIEPATYPHI.
Paznoxenne mepokcuma BOIOpoJa B IPUCYTCTBUM
katanuzaTopa. OnpeneneHue cpebl pacTBOpa ¢ MOMOIIBIO
YHUBEPCAIBHOTO MHIUKATOPA.

JlabopaTopuble onbIThl. [IpoBeneHne peakiuii HOHHOTO
oOMeHa /17151 XapaKTEPUCTUKH CBOMCTB DJIEKTPOIUTOB.

PactBOpBI

Hucnepcubie cuctembl. [lonste o Kommougax (301H,
renu). HcrtunHble pactBophl. Peakiuum B pacTBopax
31eKTpoauToB. pH pacTBopa Kak mokazarenb KUCIOTHOCTH
cpenbl. T'maponus coseil. 3HadyeHHMEe THAPOIH3a B
OMOJIOTHYECKHIX 0OMEHHBIX npoiieccax.
OnektponuTrueckas aucconuarus. CWIbHBIE U cllaOble
ANIEKTPOIUTHL. Kuciomno-ocnognvle @3aumooeicmeus 6
pacmeopax. Cpena  BOAHBIX  pacTBOPOB:  KHCIas,
HelTpanbHas, meno4yHas. Honunoe npousgedeHue 00bul.
Bomopoansriii mokazarens (PH) pactBopa.

T'uoponuz opeanuueckux u HeOP2AHUYECKUX COCOUHEHU.
IIpakTuyeckasi padora. I[lpuroromneHme pactBopa cC
3aIaHHOW MOJISIPHOM KOHLIEHTpaIUeH.

DIIEKTPOXUMUYE
CKHE peaKInu

XWUMUYECKME HMCTOYHUKH TOKa. Psa  cTaHIapTHBIX
AJEKTPOJIHBIX MOTEHIMAIOB. JJIEKTPOJU3 PacTBOPOB U
pacriaBoB. [louamue o xopposuu memannos. Cnocobul
3aWUmsl 0m KOppo3uu.
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B IIPUPO/IE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEACSITEIIbHOCTU
oprann3MoB. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
CBOMCTBA MPOCTHIX BEHIECTB - METAJIJIOB TJIABHBIX U
MOOOYHBIX MOATPYI (MEJb, XKENe30) U HEMETAJIJIOB:
BOZIOPOJIa, KUCIIOPOA, TAIOTEHOB, Cephl, a30Ta, (hocdopa,




yriaepojaa, kpemMaus. Kopposus MeTaymuioB: BUIbI KOPPO3HH,
CHOCOOBI 3aIUTH METAJUIOB OT KOPPO3UHU. DIEKTPOIH3
pacTBOpPOB M paciuIaBoB. [I[pumMeHeHue 31eKTpoIu3a B
MIPOMBIIIIJICHHOCTH.

Mertanibl

[Tonoxxenue MeTamwioB B MEPUOJUYECKOM  CHCTEME
XUMHUYECKUX 3yieMeHToB. OOmie cBoOWCcTBa METaJIOB.
DNEKTPOXUMHUECKUN Psiji HAalpsDKEHUH MeTaisioB. O0mue
crocoObl  monydyeHus ~— MetauioB.  OKMCNUTENbHO-
BOCCTaHOBUTESTbHbIE peakumm B npupoae,
NPOU3BOACTBEHHbIX Npoueccax U XuU3HedeAaTenbHOCTU
OpraHM3moB. OKncnnUTEnNbHO-BOCCTAHOBUTENbHbIE
CBOWCTBA MPOCTbIX BELLECTB - METasnsoB [MaBHbIX W
no6oyHbIX Noarpynn (Megb, Keneso).

O630p MerauioB  TJaBHBIX  moAarpynn  (A-rpyin)
MEPHONICCKON CUCTEMBI XUMUYECKUX JICMCHTOB.

O630p wmerauioB  rhaBHeIX — moarpymm  (b-rpymm)
MEPUOINICCKONH CHCTEMbl XUMHUYECKHX JJIEMEHTOB (Meb,
LUHK, MUMAaH, XpoM, HCeie30, HUKelb, NIAMUHA).

CrnaBbl METaJIOB. Oxcups u TUAPOKCHIBI
MetaisioB./leMoncTtpauun. O3HakomiieHue ¢ oOpa3namu
METAJUIOB U X COCIUHEHUU. B3aumMoaencTBUE MIETOYHBIX
u IeJTOYHO3EMENbHBIX METaJIJIOB c BOJIOH.
B3anmoneiicteue Meau ¢ KUCIOPOAOM UM CEpOil.
Onextponu3 pactBopa xyopuga meau (I1). Omeiter 1o
KOPPO3HH METAJUIOB M 3alIUTE OT HEe.

JlabopaTopHble omnbITbl.B3aumoneiicTBue I1MHKa W
KeJe3a ¢ pacTBOpPAMHU KHUCIIOT M MIeJI04Yeld. 3HAKOMCTBO C
o0pasllaMu  METaJuIOB M MX pyaamu (pabota cC
KOJUICKIIUSIMH ).

IIpakTnyeckas padora. Pemenune dkcnepuMeHTAIbHBIX
3aja4 no reme «Meraibi».

HewmeTtamnsl

0630p CBOWCTB HEMETAJIIOB. OKHCIIUTENBHO-
BOCCTAHOBUTEIIEHBIC peaxuun B pupoIe,
MPOU3BOJICTBEHHBIX TPOIECCaX U IKU3HENEATEIbHOCTH
OpPTaHU3MOB. OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
CBOMCTBA MPOCTHIX BEIIECTB - HEMETAUIOB: BOJIOPOJA,
KHCJIOpO/JIa, TaJOT€HOB, Cephl, a3oTa, Gocdopa, yriepoaa,
KpeMHHA. OKCUIBI HEMETAJIOB U KHCIOPOJ0COIepKAIIUe
KHCJIOTHI. Bomoponnsie COCIMHEHUS
HemetaioB./lemoncTpanuu.  OOpa3ubl  HEeMETaJUIOB.
OO0pa3upl OKCUIOB HEMETAJUIOB M KHCIOPOJCOIEPKaIINX
kuciotr. ['openue cepsl, ¢ocdopa, kxeneza, MarHus B
KHCIIOpO/IE.

JlaGopaTopHble ONBITBI. 3HAKOMCTBO C oOpa3namu
HEMETAJJIOB M WX MPUPOAHBIMH COeNMHEHHSIMU (padoTa C
KoJuleknusiMu). Pacro3HaBaHue XJIOPHUIIOB, CYIb(aToB,
kapOoHaroB.['eHeTHYeCKass CBSI3b  HEOPTraHWMYECKHX |
OpPraHUYECKUX BEIIECTB.

IIpakTuyeckas padora. Pemenue
JKCNEePUMEHTAJIBHBIX 32124 10 TeMe «HemeTanabi».

XUMUS U )KA3HDb

XuMus B INPOMBIIUICHHOCTH. [IpMHIMIBI XMMHUYECKOTO
MIPOU3BOACTBA.  XUMHUKO-TEXHOJOTHMYECKUE  IPUHLUIIBL
IIPOMBIIIJICHHOTO TOJNy4eHHs MeTauioB. IIponsBonacTso
yyryHa. [Ipou3BoacTBo cranm.




Xumusi B ObiTy. XuUMHUYECKash IPOMBIIICHHOCTh U
OKpyXXarolmasi cpefa.XuMusi B TIOBCEIHEBHOW >KU3HH.
Motome u uuctamme cpenctBa. CpeactBa OopbObI C
OBITOBBIMH HACEKOMBIMU: DEMNEJJIEHTbl, WHCEKTULUBIL.
CpenctBa nMYHOM TUrMEHbl U KocMmeTukH. [lpaBuiia
Oe3omacHoil pabOThI ¢ €IKUMHU, TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBAMH, CPEJCTBAMHU OBITOBOM XHUMHUHU.

XUMHSIT U CEIbCKOE  XO35KCTBO.

opranudeckue ynoopenus. CpeacTsa 3aluThl pacTCHUH.
Xumus B crpoutenscrse. Llement. beron. Iloadop
ONTHUMAJIBHBIX CTPOUTEIILHBIX MAaTEPUAJIOB B
NPaKTUYECKOMN eSTeIbHOCTH YEIOBEKA.

MusnepajibHble U

Utoro 34 3 2
Temarnueckoe MmiIaHuPOBaHUE
No Paznen | Tema ypoka Kou - | lupakTuyeckue e AMHULIbI
BO
4acoB
1.BaxHeiilue XuMnyecKkmne 4
MOHSATHS U 32AKOHbI
1 Xumuyeckui aneMeHT. M30Tonsl 1 AtoM. XuMuueckuil 3neMenT. M30Tonsl.
[IpocTsle U CIOKHBIE BENIECTBA

2 3aKOH COXpaHEHMsI MacChl U 1 3aKOH COXpaHEHMsI MacChl BEILIECTB,

SHEPrUU B XUMUU 3aKOH COXPaHEHHsI U MPEBPAICHHS
SHEPTUH MPU XUMUYECKUX PEaAKITUIX,
3aKOH MOCTOSIHCTBA cocTaBa. Bemlectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOEHHUS.

3 [Tepuoanueckuii 3aKoH. 1 CoBpeMeHHast MOJIENb CTPOEHUS aToMa.
Pacnipenenenuie s3neKTpoHOB B DnexTpoHHas KOHGUTYpalHs aToma.
aToMax dJIEMEHTOB MaJbIX U OcHOBHOE ¥ BO30Y>KJIEHHBIE COCTOSTHUS
OOJIBIIINX TIEPUOIOB. atoMoB. Knmaccuduxarms XxuMuaeckux

JJIEMEHTOB (S-, P-, d-371eMeHTHI).
Oco0eHHOCTH CTPOEHUS SHEPTeTUIECKIX
YpOBHEM aTOMOB d-3JIEMEHTOB.
[lepuoanueckas cucteMa XMUMHUYECKUX
anemenToB JI.M. Menneneena.
®usnyeckuit cMoica llepuognyeckoro
3akoHa J[.11. Menneneesa. [Ipuunns! n
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
9JIEMEHTOB M UX COCITUHEHUH 10
TePUOIAM U TPYIIIAM.

4 BajieHTHOCTB 1 BaJICHTHBIE 1 BanenTtHocTh u BAJICHTHBIE

BO3MOKHOCTH aTOMOB BO3MOKHOCTH aToMoB. Ilepuonnueckoe
W3MEHEHHWE BAJICHTHOCTH U pPa3MepoB
aTOMOB.

2. CTpoeHue BenecTrsa 2

5) OcHoBHbIE BUABI XUMHUYECKOU 1 OneKTpoHHas pupoJa
CBSI3U. XUMUYECKON CBSI3U.

DNEeKTPOOTPULIATETLHOCTD. Buast
XUMHYECKOH  CBA3M  (KOBaJIEHTHa,
WOHHAs, METAJUTMYECKasi, BOJIOPOJHAs) U
MEXaHU3MBI €€ 00pa30BaHUsI.




6 CtpoeHne KpucTasioB. 1 Kpucrannmaeckue u amopdHbie
Kpucrannuyeckue pemerku. BellecTBA.  TUIbBl  KPUCTAJUIMYECKHUX
pemeTok  (aTomMHasg,  MOJEKYJspHas,
HWOHHAs, MeTajuIndeckas). 3aBHCHUMOCTh
(¢u3nYecKux CBOWCTB BelLIeCTBA OT THUIIA
KPUCTAJUIMYECKOM pemeTku. [Ipuunnbl
MHOrooOpasust  BemecTB.  [IpuuuHbI
MHOr0o00pa3usi  BEIIECTB:  H30MEpHs,
TOMOJIOTHSI, aJUIOTPOIIHS, U30TOIHS.
JdemoncTpauuu. Mojenn HOHHBIX,
ATOMHBIX, MOJIEKYJIIPHBIX U
METAININYECKUX KPUCTAIIIMUECKUX
pemerok. Moaenu MoJIeKyJl H30MePOB,
TOMOJIOTOB
3. XuMu4ecKue peaknuu 4
7 Knaccudukanms xumudecknx 1 XuMH4YECKHUe peakuuu. ['oMoreHHsie u
peakuuil. IeTEPOre€HHBIEC PEAKIINH.
8 TerutoBoit 3 PekT XUMUIECKIX 1 XuMHudecKkue peakiuu. ['oMorennsie u
peakuui TeTEPOre€HHBIEC PEAKIINH.
9 CKOpOCTbh XMMHUECKUX PEaKLIHM 1 CkopocTb peakium, ee 3aBUCUMOCTb OT
Karanus pa3InYHbIX (PAKTOPOB: MPUPOIBI
pearupyoIux BelecTB, KOHLEHTPauu
pearupyromux BeIEeCTB, TEMIIEPATYPBI,
IUIOIIA/IA PEAKIIMOHHOM TOBEPXHOCTH,
HaJIMuus Karanusaropa. Pons
KaTaJau3aTopoB B IPUPOJIE U
IIPOMBIIITIEHHOM IIPOU3BOJCTBE
10 XHUMHUYECKOE PAaBHOBECHE U 1 XHWMHYECKOE PAaBHOBECHE U €TI0
CHOCOOBI €r0 CMEIIEHUS CMEILIEHUE TIOJ] AEUCTBUEM PAa3IMUHBIX
(hakTOpOB (KOHIIEHTpAIs pEareHTOB
WIH IIPOJYKTOB PEAKIUH, JAaBICHHE,
TeMIiepaTypa) 1Jisi CO3IaHHs
ONTUMAJIbHBIX YCIOBUN IPOTEKAHUS
XUMHUYECKHUX MPOIECCOB
4. PacTBOpBI 6
11 JlucriepcHble CUCTEMBI M pacTBOpPHI. | 1 HucnepcHsle cuctemsl. [lonsTue o
CrniocoObI BeIpasKeHUs KoJUI0OMAax (301u, renu). Mictunnsie
KOHIIEHTPALlUU PacTBOPOB. pPacTBOPBI.
Penrenue 3amad mo teMe
«PacTBOpBD)
12 [TpakTuueckas padota Ne 1 1 Peakuuu B pacTBOpax 31€KTPOIUTOB.
«IIpuroroBieHne pacTBOpOB C pHpacTBopa kak nokasaTeib
3aJIaHHOM MOJISIPHOM KUCJIOTHOCTH CPEJbI.
KOHIEHTpaLUEN»
13 DneKTpoiauTHuecKas aucconuanus. | 1 DNEeKTPOIUTHYECKAs JUCCOLUAIIHS.
Bonoponnsiii nokasarens.Peakunn CubHble U crabble AIEKTPOIIUTHI.
MOHHOr0 0OMeHa Kucnomno-ocnoenvie é3aumooeticmeus 6
pacmeopax. Cpesia BOIHBIX PaCTBOPOB:
KHCJIasi, HEUTpaJIbHAs, IIEJI0YHAas.
Honnoe npoussedenue 600bi.
Bomopoansriii mokazarens (PH) pactBopa.
14 I'maponus opraHuyecKux u 1 I'maponus opraHuyecKux u




HEOPraHUYECKUX COECIUHEHUN

HEOPraHUYECKUX coeauHeHun I'naponus
coJieil. 3HaueHue TUAPOIn3a B
OMOJIOTMYECKIX OOMEHHBIX MPOIIeCCax.

15 O06o00maromuii ypok 1mo Teme
«CTpoeHHe BELECTBA.
XuMU4YeCcKue peakiuu. PactBopb»
16 KontponsHast pabora mo treme DNeKTpoIUTUYECKAst TUCCOIMALIS.
«CTpoeHue BelecTBa. CubHble U criabble 3IEKTPOIIUTHI.
XUMHUYECKUE peakiun. PacTBopbI» Kucnommno-ocnognule 83aumooeticmsus 6
pacmeopax. Cpeaa BOIHBIX paCTBOPOB:
KHCJIast, HEUTpasbHas, IIEeJI0YHAsL.
Honnoe npouzeederue 6000l.
Bonopoansiit mokazarens (PH) pactopa.
CKOpOCTb peakluu, €e 3aBUCUMOCTb OT
pa3nu4HbIX (HaKTOPOB: MIPUPOIBI
pearupyoumx BelecTB, KOHIEHTpaluu
pearupyromux BeuIecTB, TEMIEPaTypHI,
IUIOILAAN PEAKIIMOHHOM MOBEPXHOCTH,
Hanuuus Karainuszaropa. Posb
KaTaJIn3aTOpPOB B IPUPOE U
IPOMBIIIJICHHOM ITPOU3BOJICTBE
5. DJIeKTpOXUMHYECKHE PeaKI U
17 XUMHYECKHE UCTOYHUKHA TOKA. XHUMHUYECKHE UCTOUYHHUKHU TOKA. P
Psij craHapTHBIX 3J€KTPOIHBIX CTaHJAPTHBIX TEKTPOIAHBIX
NOTEHIMAJIOB HOTEHLMAJIOB.
18 Koppo3us metanios u ee Ilonsamue o kKoppo3uu memaios.
penynpexIeHre Cnocobvl 3auumul om
koppo3uu. Koppo3us MeTaIoB: BHIbI
KOppO3H1H, CIIOCOOBI 3aIIMTHl METAJJIOB
OT KOPPO3HUH.
19 DNeKTpoIn3 DNEeKTpOIU3 pacCTBOPOB U
pacruiaBoB.IIpumeHeHune 3nexTponu3a B
MPOMBIIIIEHHOCTH.
6. Metasibl
20 OO1u1ast XxapakTepUcTHKa U [TonoxxeHune MeTaIoB B IEPUOANYECKOM
CIOCOOBI MOJTYYEHUS] METAJIOB CUCTEME XMMHYECKHX AJIEMEHTOB.
OO1m11e cBoicTBAa METAIIIIOB.
DIEKTPOXUMHUYECKUI Pl HAPSKEHUN
MeTauioB. O01ue crocoObl MOTydeHUs
METAJIJIOB.
21 00630p METAITMYECKUX HIIEMEHTOB O0630p MeTaJJIOB TJIaBHBIX MOATPYIIT (A-
A-rpynn IpyMI) NEPUOINYECKON CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB
22 OO0t 0030p METATUTHYECKUX 00630p meramtoB rnaBHBIX noarpymnn (b-
anemMeHToB b-rpynn. Mens. [luHk. Ipym) NIEPUOANYECKOU CHUCTEMBI
XUMHAYECKHX JJIEMEHTOB (MeIb, IIHHK,
MumaH,  Xpom,  Jicene3o,  HuKeib,
nIamuna).
23 Tutan u xpom. XKene3o, HUKETD, 00630p metamioB rnaBHbIX noarpynn (b-

mratrHa. CriaBbl METaJIJIOB.

TPYIII) MEPUOINYECKOMN CHUCTEMEI
XHMHYECKUX JJIEMEHTOB (Meb, IIMHK,
Mmumad,  Xpom, orceneso, HUKeb,

niaamuna).CIuiaBbl METAJLIOB.




24

OKCI/I,Z[E;I W TUAPOKCHUIBI MCTAJIJIOB

OKCI/II[I:I U TUAPOKCUJBI MCTAJIJIOB

25 [TpakTruueckas padora No 2 [TonoxeHne MeTauIOB B MEPUOINICCKOM
Pemenue skciepuMeHTaTbHBIX CUCTEME XUMHUYECKHX DJIEMEHTOB.
3a7a4 o teMe «MeTayuibD» OO01me CBOMCTBA METAJLIOB.
DNEKTPOXUMHUUECKUN Psiji HAlPsLDKEHUI
MeTauioB. O0IIKe CrocoObl MOTYYCHUS
MeTauioB. OKCUIBI U TUAPOKCHIbI
METaJIJIOB

7. HemeTaJibl

26 00630p HemeTaioB. CBOWCTBA U O0630p CBOMCTB HEMETAILIIOB.
MPUMEHEHUE BaXKHEUIIINX OKHCIUTENEHO-BOCCTAHOBUTEIILHBIC
HEMETAIIJIOB peakuuu B IpUpo/ie, MPOU3BOACTBEHHBIX

Mpoleccax U KU3HEACSITeIbHOCTH
OpPraHU3MOB.

27 OO61as xapakTepUCTHKA OKCHJIOB OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE
HEMETAJUIOB U CBOMCTBA MPOCTHIX BEIIECTB -
KHCJIOPOI0COAEPKAIIMX KUCIIOT. HEMETAJUIOB: BOAOPO/a, KUCIOpOa,
OxucnuTeNnbHbIe CBONCTBA A30THOM raJloreHoB, cephl, a30Ta, hocdopa,

Y CEPHOU KHUCIIOT. yraepoaa, kpemMHusi. OKkcuabl
HEMETAJJIOB U KUCIIOPOIOCOepIKAIIINE
KHCJIOTHI.

28 Bopopoausie coenunenus Bogoponnbie coennHeHns HEMETAIIIIOB
HEMETAIIJIOB

29 [TpakTrueckas pabota Ne 2 0O0630p CBOICTB HEMETAILIIOB.

Pemenue skcriepuMeHTaTbHBIX OKHCIUTEEHO-BOCCTAHOBUTEIILHBIC

3ana4 no Teme «Hemetanmbny peaxIuu B MpUpPOJIe, MPOU3BOICTBEHHBIX
Iporeccax M XKHU3HEACSITeITbHOCTH
OpPTaHH3MOB.

30 I'eneTnueckas CBA3b OKHCIUTEITEHO-BOCCTAHOBUTEIHLHBIC
HEOPraHMYECKUX U OPTaHHYECKUX peaxIuu B MpUpPOJIE, MPOU3BOICTBEHHBIX
BeniecTs.O0o00IIeHE rpoleccax U KU3HEAESITeIbHOCTU

opranu3mMoB. OKHCIUTENbHO-
BOCCTAaHOBUTEJIHHBIC CBOMCTBA MTPOCTHIX
BEIIECTB - HEMETAJJIOB: BOJAOPO/A,
KHCIIOpO/1a, TaJIOTEHOB, CEpPbl, a30Ta,
docdopa, yrnepoaa, kpeMuus. OKcubi
HEMETAIIJIOB U KHCIIOPOI0CO IEpIKalIHe
KHCIIOTEHI.

31 KonTpomnpHas pabota mo teme OKUCTUTENEHO-BOCCTAHOBUTEIHLHBIC

«Mertamnel. Hemeramnsr»

PEaKInu B IPUPOJIC, TPOU3BOACTBEHHBIX
nporeccax U )KU3HEASSTeIbHOCTH
opranu3MoB. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIC CBOMCTBA MPOCTHIX
BEIIIECTB - HEMETAJJIOB: BOJIOPO/Ia,
KHCJIOPOAa, TaJTOT€HOB, CEPhI, a30Ta,
docdopa, yrnepoaa, kpeMuus. OKCHIbI
HEMETAJJIOB U KUCIOPOI0COACPIKAIIIHE
KHCJIO0THL. [1010KeHNEe MEeTaJIJIOB B
MIEPUOINIECKON CHCTEME XHMUYECKHX
aneMeHToB. O011Ire CBOHCTBA METAILIOB.
DIIEKTPOXUMHUYECKUH PsiJ HATPSIKEHUI
MeTaiuioB. O0Iue crocoOb! MOTydIeHUs
MeTaIuI0B. OKCHIIBI ¥ THAPOKCHTBI




MCTAIJIOB

8. Xumus u xxku3un

32 X¥UMHS B IPOMBIIUIEHHOCTH. XHUMHMS B IPOMBINUICHHOCTH. [IpyHIUIIEL
[TpyHLIMIIBI TPOMBILIUIEHHOTO XUMHMYECKOI0 IPOU3BOACTBA. XUMHUKO-
IIPOU3BOJICTBA TEXHOJIOTMYECKUE TIPUHLIUIIBI
IIPOMBIIIEHHOIO IIOJy4Y€HHUSI METAJUIOB.
33 XHUMHUKO-TEXHOJIOTUYECKUE XHUMHS B IIPOMBIIUICHHOCTH. [IprHIMIIBI
IIPUHLIMIIBI IPOMBIIUIEHHOTO XUMHMYECKOIO IPOU3BOACTBA. XHMUKO-
HOJIy4EHUS TEXHOJIOTHYECKHUE IIPUHLUIIBI
MeTaioB.[IponsBoacTBO UyryHa u IIPOMBIIIEHHOTO TOJTY4YEHHsI METaJIJIOB.
CTaJIH. [IponsBoacTtBo 4yyryHa. IIpomsBoncTso
CTaJIN.
34 XuMus B ObITy. XUMUUeCKast Xumus B OBITY. Xumuueckas

MPOMBIIIJICHHOCTh U OKPYKarOIIast
cpena

IPOMBINIUIEHHOCT M OKpYyKarouias
cpena. XuMus B NOBCEIHEBHOW >KU3HH.
Moromiue ¥ YHUCTSIIME  CPEACTBA.
CpenctBa  OoppObI ¢ OBITOBBIMHU
HAaCEKOMBIMU: pENeIUIeHTHI,
WHCEKTHUIIUIBIL. CpencrBa JINYHOU
rurueHsl 1 kocmeTuku. [IpaBuia
O0e3zomacHOl ~ pabOTBI C  €IKUMH,
TOPIOYMMH UM TOKCUYHBIMU BELIECTBAMHU,
cpencTBamMu OBITOBOM XUMHH.

Xumus u CEIbCKOE  XO3SHCTBO.
MunepanbHbie u OpraHUYECKHE
y1oOpeHus. CpenctBa 3allHUThI
pacTeHni.XUMHsI B CTPOMTEINIBCTBE.
Hement. beron. Ilogbop onTHManbHBIX
CTPOUTEIBHBIX MaTepHUaJIOB B
PaKTUYECKON JESATENbHOCTH YEIOBEKa.

Cnucoxk aurepaTypbl

1. Xumus 11 xn. I''E.Pynzutuc, @.I.®enpaman M «lIpocsemenue» 2020

2. Kwuura g5 yteHus no Heopranndeckoit xumuu coct. B.A.Kpuiiman M «IIpocsemenue» 2003
5. Tumnsl xXuMHYecKHX 3a1a4 U ciocoOs! ux pemenus U.M.Hosommuckuit, H.C.HoBommuckas Kpacnonap
00O «Coserckas Ky6anb» 2006
6. Xumus 1 moBceaHeBHas Xu3Hb uenoBeka [.B.ITuuyruna M. «JIpoda» 2004

7. CoopHUK caMOCTOSTENbHBIX padoT mo xumuu 8-11 .M. Hosommuckuit, H.C.HoBommuckas, JI.D.
®enocoa Mockaa: «lIpocsemenne» 2002

NuTtepHer - pecypcbl

1. Xumusg u xku3znb-X XIsexhttp://www.chem. msu. su/ rus

2.I'azera «Xumus» u caiit i yuurens «5 uay Ha ypok xumuuwhttp:// him. 1september. Ru
3.BupryansHas xumuuaeckas mkonahttp: //  maratakm/ narod. ru.



http://www.chem/

4 Xumus g Becexhttp://school-sector.relarn.ru/nsm/

5.WebElements: onnaiin-cnipaBounuk xumudeckux anementoshttp://webelements. Narod.Ru

6.XuMHS 1)1 BCeX: WIUTFOCTPUPOBAHHBIC MAaTEPHAIIBI IO OOIICH, OPraHMYECKO U HEOPraHUYeCKOMu
xumunhttp://school-sector.relam

7. Wkonpras xumushttp://schoolchemistry.by

Ipuioxenne 1
Konumponvno-usmepumenvHoie mamepuasvl
Kontponbnas paborta no reme «CTpoeHue BemiecTBa. XUMHUECKHUE peakiuu. PacTBopb»
KonTponpHas padora o Teme «Metamisl. Hemeramib

IIpuioxenne 2
Temwvt npakmuueckux pabom
1. IlpuroroBieHue pacTBOPOB C 33aHHON MOJISIPHOM KOHIIEHTpaLuei

2. Pemenue 3KCTIEpUMEHTAIBHBIX 33124 110 TeMe «MeTasuTb
3. Pemenune skcriepuMeHTAIBHBIX 33124 110 Teme «Hemeramibny

Kpumepuu u nopmwt ouenku 3nanuil

[Tpu orieHKe YIeOHBIX TOCTHIKEHUH yJaluXcsi IPUMEHSCTCS KPUTepUAIbHAS CUCTEMA OIICHUBAHUSITIO
nATHOAUTPHON mIKasie (0OTMeTKa «1» He CTaBHTCH):
Kputepuu onieHKk# yCTHOTO OTBETA.
OtmeTka «5» CTaBUTCS, €CIIH:

® OTBET MOJHBIN U IPAaBUJILHBIA HA OCHOBAHUU U3YUYEHHBIX TEOPHIL;
® MarepHall U3JIOKEH B JIOTUYECKOU ITOCIEN0BATEIBHOCTH, TUTEPATYPHBIM S3bIKOM;
® OTBET CAMOCTOSITEIbHBIMN.

OtTMeTKa «4» cTaBUTCS, €CIIN;

® OTBET MOJHBIA U IPABUIIbHBIM HA CHOBAHUHU U3YYEHHBIX TEOPHUIL;

® MaTepuall HU3JIOKEH B ONPEIEICHHON JIOTMYECKOW TMOCIEA0BATENbHOCTH, MPHU 3TOM
JIOTIYIIIEHBI IBe-TPU HECYIIECTBEHHBIEC OMMNOKU, UCTIPABICHHBIE TIO TPEOOBAHUIO YUUTEIIS.
OrtMmeTka «3» cTaBUTCS, €CIIN:

®  OTBET MOJHBINI, HO MPU TOM JIOMYIIIEHA CYIIECTBEHHAs OIMNOKa;

®  1JIM OTBET HENOJHBIN, HECBI3HBIN.
OTMeTKAa «2» CTaBUTCH, €CIIN:

* [IpH OTBETE OOHAPYKEHO HEITOHUMAaHHE yJaIuMCsI COJIEpKaHUS YIeOHOTO MaTeprana;

®  WJIM JIONMYIIEHb! CYIIECTBEHHBIE OIMOKH, KOTOpPBIE yJYaIlMHCs HE MOKET HCIPaBUTh MPH
HaBOJSIIUX BOIPOCAX YUUTEIIS;

e u0O IpHU OTCYTCTBUU OTBETA.

OueHka 3KCnepUMEHTATbHBIX YMEHHH.
OneHka CTaBUTCS Ha OCHOBAaHMHM HAONIONCHMSI 3a YYANIMMHUCS B XOJI€ BBIMOJTHEHHS
MPAKTUYECKON pabOTHI M MMCEMEHHOTO OTYeTa 3a padoTy.
OtMeTKa «5» cTaBUTCH, €CIIH:

¢ paboTa BHITIOJHEHA MMOJIHOCTHIO B 0€3 OMHMOO0K, CleNaHbl TPABUIIbHBIC HAOIIOICHUS 1 BRIBOJIBI;
® DKCIIEPUMEHT OCYIICCTBIICH IO TUIAHY C YY€TOM TPEOOBAHUN TEXHHKHU OC€30MMaCHOCTH M MPaBHUIT
paboThI ¢ BEIIECTBAMU U 000PYIOBAaHHEM;
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¢ TIPOSIBJICHBI OPTaHU3AIMOHHO - TPYJIOBBIC YMEHUs, MOICPKUBAOTCS YMCTOTA U MOPSIOK Ha
paboveM MecTe, SKOHOMHO UCTIOIB3YIOTCS PEaKTHUBEIL.
OTMeTKAa «4» CTaBUTCH, €CIIN:

L4 pa60Ta BBITIOJIHCHA IMPAaBUJIBHO, CACTIAHbI IIPABUJIBHBIC Ha6HIOIIeHI/ISI " BBIBO/IbI, HO IIPHU 3TOM
SKCIICPUMCHT IMPOBCACH HC ITOJHOCTBIO,
¢ WK JONMYHICHBI HCCYIIICCTBCHHBIC OIINOKH B pa60Te C B€IIECTBaAaMH U 060py,I[OBaHI/IeM.
OTMeTKa «3» CTaBHUTCA, €CIIN.

¢ paboTa BBINOJIHEHA TPABUIILHO HE MEHEE, YEM HAIlOJIOBHHY,
® JUIM JIOMYyIEHAa CYIIECTBEHHAas OIIMOKa B XOJI¢ SKCIIEPUMEHTa, B OOBACHEHHH, B O(POpPMIICHUU
paboThl, B COONIONEHMHM TPAaBWJI TEXHUKH O€30MacHOCTH MpU paboTe ¢ BelmeCTBaMU U
000py/IoBaHUEM, KOTOpask HCIPABIIAETCS O TPEOOBAHUIO YUUTEIS.
OTMmeTKa «2» CTaBUTCS, €CIIU:

e JlonymieHbl ABe (M 0oJiee) CYIIECTBCHHBIC OIMMOKM B XOJ€ 3KCIICPHUMEHTAa, B OOBSICHEHHH, B
odopmiieHun paboOThI, B COONIOCHUN TPAaBUJI TEXHUKH O€30MACHOCTH, KOTOPHIC ydalllUHCA HE
MOYKET UCTIPABUThH JIAKE TI0 TPEOOBAHHUIO YUUTEIIS;

¢ paboTa He BBIIIOJIHCHA, Y YYaIIeTrocs OTCYTCTBYET AKCIIEPUMEHTAIbHBIC YMCHUS.

OneHka yMeHHii peliaTh pacyeTHbIe 3a1a4M.
OtmeTka «5» CTaBHUTCS, €CIIH B JIOTHYECKOM PACCY)KIACHUU U PEIICHUH HET OIMIMOOK, 3a/1a4a perieHa
palroOHAILHBIM CIIOCOO0M;
OrtMeTKa «4» CTaBHUTCS, €CIIM B JIOTHYECKOM PACCY)KIACHUN M PEIICHUU HET CYIIECTBEHHBIX OIIMOOK,
HO 3a/1a4a pelieHa HepalMOHAIBHBIM CIIOCOOOM, HJIM JOMYIIEHO He 0o0Jiee JBYX HECYIIECTBEHHBIX
OIINOOK.
OtmeTka «3» CTaBUTCS, €CIM B JIOTHUYSCKOM pPACCYXJICHHHM HET CYIICCTBEHHBIX OMIMOOK, HO
JIOTYIIIEHA CYIIECTBEHHAs OIIMOKa B MATEMaTHYCCKHX pacyeTax.
OTMeTKa «2» CTAaBUTCS, €CIIM UMEIOTCS CYIICCTBEHHBIC ONIMOKU B JIOTHYECKOM PACCYXICHHH U B
pEIIEHHH; OTCYTCTBYET OTBET Ha 3aj[aHuUE.

OneHka NUCbMEHHBIX KOHTPOJILHBIX PadoT.

OtrMmerka «5» CTaBUTCS, €CIU: OTBET IMOJHBIM M NPaBUIBHBIA, BO3MOXKHA HECYIIECTBEHHAs
ommuOKa.
OtmeTka «4» CTaBUTCA, €CIIM: OTBET HEMOJIHBIN WM JOMYIIEHO He Oosiee IByX HECYIECTBEHHBIX
OIHOOK.
OtmeTka «3» CTaBUTCS, €Cii: paboTa BBINOJIHEHA HE MEHEE YeM HaloJIOBUHY, JIOMYyIIEeHa O/HA
CyIIeCTBEHHAsI OIIMOKA U TIPU 3TOM J[BE-TPH HECYIIIECTBEHHBIE.
OTtMmeTKka «2» cTaBUTCSA, €ClH: paboTa BHIMOJTHEHA MEHBIIIE, YeM HATIOJIOBUHY WU COJEPKUT
HECKOJILKO CYIIIECTBEHHBIX OIMUOOK, THO0 paboTa He BHIMOIHEHA.

[Tpu olleHKE BBHIMOTHEHHUS TUCHbMEHHONW KOHTPOJIBHOW PabOTHl HEOOXOIMMO YUUTHIBATH
TpeOoBaHUS eIMHOTO OpPorpapuuecKoro pexuma.

OuneHka TecTOBBIX padoT.

TecTbl, cocTofAIME M3 TSATH BOMPOCOB MOKHO HCIIONB30BATh IMOCIE W3YYCHUS KaKIOTO
MmaTepuana (ypoka). Tect u3 10—15 BonpocoB ucnonb3yercs A1 NEPUOINUECKOro KOHTpouis. TecTus
20—30 BompocoB HEOOXOUMO HCIIOJIL30BATh Ui UTOTOBOTO KOHTPOJIS.

[Tpr OLIEHWBAHWW HCIIOJIB3YETCS CICAYIOMas IIKaa:

Jlyist TecTa U3 MATH BOIIPOCOB

e HeT OIINOOK — OIleHKa «5»;

e (OJIHAa OINMOKA — OI[eHKa «4»;

e JIBE OIIMOKH — OIICHKA «3»;

® TpU OMIMOKH — OICHKA «2».

s recta u3 30 BOmpocoB:

e 2530 nmpaBUIBHBIX OTBETOB — OIIEHKA «5»;



e 1924 npaBUIbHBIX OTBETOB — OIICHKA «4»;
e 1218 npaBUIBHBIX OTBETOB — OLIEHKA «3»;
e MeHblIe 12 MpaBWIBHBIX OTBETOB — OIIEHKA «2.

Ouenka pedepara.
Pedepar ouienuBaeTcs Mo CleayrOImUM KPUTEPUIM:
e coOmoeHue TpeboBaHMil K ero 0(OpMIICHHIO;
® HEOOXOAMMOCTb M JIOCTATOUYHOCTbH ISl PACKPBITUS TEMBI IPUBEACHHON B TeKCTe pedepara
uHpOpMaLnu;
e ymMmeHHe oOyuarolerocs cBOOOAHO U31araTh OCHOBHbBIE UJIEU, OTPaXKEHHbIE B pedepare;
* CcrocoOHOCTH 00YYAIOIIETOCS MOHATh CYTh 337aBA€MbIX WICHAMH aTTECTAI[HOHHON
KOMUCCHH BOIIPOCOB U C(POPMYITHPOBATH TOUHBIE OTBETHI HA HUX
Kpurtepuu olleHKH NPOEKTHONH M HCC/IeI0BaTebLCKONH padoThl pa3padaThIBalOTCA C Y4ETOM
HeNel U 3a/1a4 MPOEKTHOM eATeIbHOCTH Ha JaHHOM 3Tarne oOpa3oBaHus. HAMBUAYAIbHBINIIPOCKT
1es1ecoo0pa3Ho OLIEHUBATH IO CIETYIONIM KPUTEPHUSIM:

1. CnocoOHOCTh K CaMOCTOSITEIbHOMY HPUOOPETEHUIO 3HAaHUM U pEeUIeHHI0  MpobieMm,
HPOSIBIIAIONIASCS B YMEHMM IOCTaBUTh NMpoOJIeMy M BbIOpaTh aJeKBaTHbIE CHOCOOBI €€ pelIeHus,
BKIIIOYass TOUCK M 00paboTky wuHpopmamuu, (GOpMYIUPOBKY BBIBOJOB W/WIKM OOOCHOBAaHUE U
peanu3aiuio/anpodanuio IpUHATOrO peleHns, 000CHOBaHUE U CO3aHUE POTrHO3a, MOJEIH, MAaKeTa,
00BbeKTa, TBOPYECKOrO pewmeHuss W T. 0. JlaHHBII KpUTepud B 1EJIOM BKJIIOYAET OLIEHKY
c(OpPMHPOBAHHOCTHU MO3HABATENbHBIX YUEOHbBIX JEHCTBUI.

2. ChopMupOBaHHOCTh IPEIMETHBIX 3HAHUN U CIIOCOOOBAECHUCTBUM, MPOSIBIAOLIA’IC B YMEHUU
PacKpBITh coJepXkaHue pPabdOThl, TPAaMOTHO M OOOCHOBAHHO B COOTBETCTBMM C pPaccMaTpUBAEMOM
pO0JIEMOI/TEMO UCTIONB30BaTh UMEIONIMECS 3HAHUS U CIIOCOOBI JICHCTBH.

3. ChopMupOBaHHOCTb PETYIATHUBHBIX JIE€HCTBUNA, MPOSIBISAIOUIASICS B YMEHMH CaMOCTOSTENIBHO
IUIAHUPOBAaTh U YNPABIATH CBOEM I103HABATENbHOW JESATENIBHOCTHIO BO BPEMEHH, MCIIOIb30BaTh
pecypcHble BO3MOXKHOCTH JJISi JIOCTHIKEHHUS IIeJie, OCYyLIECTBIATh BBIOOP KOHCTPYKTHUBHBIX
CTpaTeruil B TpyJHBIX CUTYaIUsIX.

4. CpopMHUPOBAaHHOCTh KOMMYHMKATHBHBIX J€WCTBUI, NpOsBIAIOLIasCS B YMEHUHM SICHO
U3JIOKUTh U O(OPMUTH BBINIOJHEHHYIO pabOTy, MPEACTaBUTHh €€ pe3yNbTaTbl, apryMEHTHUPOBAHHO
OTBETUTH HA BOIPOCHI.

MaxkcruMaibHasi OlleHKa 10 KaXJI0My KPUTEPHUIO HE JIOJKHA IpeBbliarth 3 OamnoB. IIpu Takom
NOJIX0/€ JOCTH)KeHHEe 0a30BOro ypoBHS (OTMETKA  «yIOBJIETBOPUTEIBHO») COOTBETCTBYET
MOJIyYeHUI0 4 TEepBUYHBIX OaIoB (IO OAHOMY Oayly 3a KaXAbIH M3 4YEThIpEX KPUTEPHEB), a
JOCTM)KEHUE MOBBIIIEHHBIX YPOBHEH COOTBETCTBYET MOJIY4YeHUIO /—9 MepBUUYHBIX OaioB (OTMETKa
«xopormioy) mim 10—12 nepBUYHBIX 6aJTOB (OTMETKA «OTIMIHO).



