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IMosicuuTeILHAS 3aIMCKA

[Ipenmer xumuu crneunduyeH. YCHEUIHOCTh €ro HM3yYeHHUs CBA3aHa C OBJAJCHUEM
XUMHUYCCKUM A3BIKOM, COGJIIOI[GHI/IGM TEXHUKHN 6630HaCHOCTI/I IIpHU BBIIIOJIHCHUN XUMHNYCCKOI'O
9KCIIEPUMEHTA, OCO3HAHNEM MHOTOUMCIICHHBIX CBA3€H XUMUU C IPYTUMH MIPEAMETaMHU.

Leap Kypca - BOOPYKCHHE y4YaIIMXCsS OCHOBAMH XUMHYECKHX 3HAHHM, HEOOXOIMMBIX
JUISL TIOBCEJHEBHOW >KU3HH, MPOU3BOJCTBEHHOW MAEATENBbHOCTH, MPOAODKEHUS OOpa3oBaHMs,
MpaBUJILHON OpPUEHTALlMU M TIOBEICHUHM B OKPYXAIOIIEW Cpelie, BHECEHHUE CYIIECTBEHHOTO
BKJIaJ]a B Pa3BUTHE HAYYHOTO MUPOTIOHUMAHUS yUYaIlIUXCsl.

B nmaHHOM nporpamMme BbIpaK€Ha TI'YMaHHCTHYECKass M XHMHMKO - DJKOJOTHYECKast
HaIpaBJICHHOCTh W OpHUEHTAllMsl Ha pa3BUBaiollee oOydeHue. B Hell oTpakeHa cucrtema
BOXXHEUINNUX XUMHYECKUX 3HaHI/II71, PacCKpbITa poOJib XUMHU B IMMO3HAHUU OKPYXKAKOUICTO MHpPA, B
MOBBILICHUN YPOBHS MaTepUaIbHOW JKU3HHU OOIIECTBA, B Pa3BUTHH €TI0 KYJIbTYPbl, B PELICHUH
BOKHEUIIIUX TIPOOJIEM COBPEMEHHOCTH.

3agaum kypca:

- BOOPYKHUTH ydallMuXCs 3HAHHUAMHW OCHOB HAYKHU U XUMHUYECKOU TEXHOJIOI'UH, cnocobamMu HX
NOOBIBaHMsI, IepepadOTKU U TPUMEHEHUS;

- PACKPBITE POJIb XMMHUU B IMO3HAHHWU HNPHUPOALI U oOecrieYeHnu KU3HHU O6HICCTB21, I1I0Ka3aThb
3HaYeHHE OOIIEro XMMHUYECKOTrO O0Opa3oBaHUs IJiA MPABUIBHONW OpPHEHTALUU B >KU3HU B
YCIIOBUSX YXYAIICHUU YKOJIOTHICCKOM 00CTaHOBKY;

" BHECTHU BKJIAJ] B Pa3BUTHE HAYYHOTO MUPOTIOHUMAHUS YICHHKA;

. Pa3BUThb BHYTPCHHIOIO MOTHBALIUIO YUCHUA, ITIOBBICUTH MHTCPCC K IMO3HAHHUIO XUMUU;

" Pa3BUTH FKOJIOTHMUECKYIO KYJIbTYpPY YUaIIUXCS.

JlanHast mporpaMma OpUEeHTHPOBAaHA Ha 00111€00pa30BaTEIbHbIE KIIACCHI.

HOpMaTI/IBHI)Ie NMpPpaBOBbLIC JOKYMECHTbI

PabGouas mnporpamma 1o XUMHHM pa3paboTaHa B COOTBETCTBHM CO CIIEAYIOIIUMU
JIOKyMEHTaMH.
1. ®denepanpHblii rocynapCTBEHHBIH OOpa30BaTENbHBIA CTaHAAPT, NpHKa3 MHUHOOpHAyKU
P® o1 17.12.10 Ne 1897 (5-9 ki.);
2. Ilporpamma mo xumuu st 8-11 kmaccoB 00meoOpa3oBaTeNbHBIX YUPEKICHUH, aBTOP
H.E.Ky3nenoBa, M.: Benrtana — I'pag, 2016.

Pabouast mporpamma Ha M3ydeHHWE XMMHUU B OCHOBHOHM IIIKOJIE OTBOAMUT 2 y4eOHBIX Haca B
HEJIeNI0 B TeUeHHe BYX JieT (8 u 9 kiaccer). Beero 140 vacos.

Y4yeOHO0-MeTOANYECKUH KOMILIEKT

1. H.E.Kysnenosa [Iporpammsl o xumuu ai1st 8-11 kimaccoB 001eo0pa3oBaTenbHBIX
yupexaenuit M: Benrtana-I'pad, 2016 rox.

2. H.E.Kysnuenosa, 1.M.TutoBa, H.H.I'apa, A.}O.)Kernn. Xumus: 8 xinacc: y4eOHUK s
yuanuxcs 00meo0pa3oBaTelbHbIX yupexaeHuii. M: Benrana-I'pad, 2020 ro.

3. H.EE.Ky3nenoBa, A.H.JleBkun 3anaunuk no xumud. 8§ k1. — M.: Benrana-I'pad, 2010.



YyeOHO-TeMATHYECKHI JIAH

8 kiacc

Tema

Koa-Bo
94acoB

KoJj-Bo
K/p

KoJa-Bo
np/p

Copaep:xkaHue BOCIIUTAHUSA

Beenenue. Metoibl u3y4eHus

XHUMUU.

3

WHTennexTyaabHOE BOCHHUTAHUE.
@opMUPOBAaHUE MPEICTABICHUN
0 HaAyYHOU KapTHHE MUpa.
DopMHUpOBaHHE IKOJIOTHIECKIX
3HAHWM:

- POJIb XUMHUU B COBPEMEHHOM
MHpE [UIsl OCO3HAHUS
TI0JIO)KUTENBHOTO U
OTPULIATEIILHOIO BO3ACUCTBUSA €€
Ha IIPUPOLY U KHU3Hb YEIIOBEKA,
-XapaKTepu30BaTh METOIBI
U3y4YeHUs] XUMHHU (HaOII0eHuE,
9KCIIEPUMEHT, U3MEPEHHE,
MOJICJINPOBAHKE) U UX POJIb B
MO3HAaHUH MUpPA BEUIECTB U
peaxuumii;

- IpaBWJIa TEXHUKH
0e30macHOCTH MpH padoTe ¢
XUMHUYECKUMH BEIeCTBaMH U
000pyIOBaHUEM C TENBIO
(hopMupoBaHus GEpPEKHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO
1 3JJ0POBBIO OKPYIKAIOIIHX.

XHUMHUYECKHUE DIIEMEHTBI U
BEIIECTBA B CBETE ATOMHO-
MOJIEKYJIIPHOTO YUEHUS

14

®opMHUpoBaHNE HAYYHOTO
MHUPOBO33PEHUS:

- HCTOPHSI CTAHOBJICHUS
XUMHUUYECKOHN HAyKH;

- XUMHYECKas OpraHu3anus
JKUBOM Y HEXKMBOU IPUPOABL.

XUMHUUYECKUE PEAKIINH.
3aKOHBI COXPAHEHUSI MACCHI U

SHEPIHH.

dopMHUpOBaHHE FKOJIOTHIECKUX
3HAHUM:

- pelaTh 3a/1a4u ¢
3KOJIOTHYECKUM COZCPKAHUEM;
- MpaBHJIa TEXHUKU
0€301MacCHOCTH TIPY BBITIOJTHEHUU
MIPAKTUYECKUX PabOT C LENbI0
(hopMUpoOBaHHUs OEPEIKHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO
Y 3JTOPOBBIO OKPYIKAIOIIHX.

BemectBa B okpy:katomiei Hac
MPUPOC U TEXHUKE.

DopMHpPOBAHUE HAYYHOTO
MHPOBO33PEHUS:

- [IOHUMAaTb MaT€pUaIbHOE
€JJUHCTBO BEILECTB IIPUPOJIBI,
[TO3HaBAEMOCTH 3aKOHOB
IIPUPOJBL.

YMCTBEHHOE BOCIIUTaHHE:
OCYIIECTBIISIOT KOHTPOJIb  Haj
MIPOLECCOM M PE3YIbTaTOM
y4eOHOH NeSTeTBbHOCTH, yMEIOT
BbIOMpATh JKEJAEMbI  ypOBEHb
pE3yIABTATOB IO XVMHHU.




ITonsTue o razax. Bo3ayx.
Kucnopon. I'openue.

DKOJIOTHYECKOe BOCTITaHHE!
MaciTaobl WCTIOJIb30BAHHUS
KHCIIOpOJia B TPOMBIIIUIEHHOCTH,
ObITYy, SHepreTuke. 3arpsi3sHEHUE
aTMocQepsl MPOAYKTaMHU
HENoJIHOro  cropanus.  Ponb
pacteHuit B MoJJeP>KaHU U
[IOCTOSTHCTBA COCTaBa BO3/yXa.

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX COCTUHECHUI

10

®opmMHupoBaHUE HAYYHOTO
MHPOBO33pEHMUS:

- MaTepHUaIbHOE €ANHCTBO
BEIIECTB IPUPOIBI IIyTEM
WJUTIOCTPUPOBAHUSA
T€HETHYECKOW B3aMMOCBS3U
MEX]y BEIIECTBaMU (IIPOCTOE
BEIIECTBO-OKCU-THAPOKCH -
COJIb)

dopMupoBaHHE 3KOIOTHIECKUX
3HAHUU:

- KPUTHUYECKH OIICHUBATh
“H(OPMAITHIO O BEIIECTBAX,
HCHONb3YEMBIX B OBITY;
BO3JIEHCTBUE XUMUYECKHUX
BEIIIECTB HAa OPraHU3M YeJIOBEeKa
U TIPUPOLLY, TIpaBUIIa
Oe3ormacHOro 0OpaIeHus ¢
XUMHYECKMMH BEIIECTBAMH;
dopMupoBaHrEe MOTHBALIIH
yueOHOMN AEATENLHOCTH:

- (hopMHUpOBaHUE YCTOMYMBOTO
MO3HAaBaTEIHLHOTO HTEpeca,
J1r0003HATENBHOCTH B U3yUYEHUH
MHpa BEIECTB MyTEM MOTYUESHUS
JOTIOJTHUTENILHON HH(OpMAaIu
U3 PA3INYHBIX HCTOYHUKOB O
3HAYEHUH OTIEIIbHBIX
MpeacTaBuTeNnen
HEOPraHUYECKUX COEJUHEHUN.

Crpoenue atoma

DopMHpOBaHUE
MaTPUOTUUYECKOT0 BOCITUTAHHUSA:

- 3HaTh UCTOPHIO Pa3BUTHUSA
yueHus 00 aromax. Bknan
POCCUICKHX YYEHBIX B OTKPBITUE
CTPOEHMS aToMa.

Ilepuoanueckuii 3aK0H 1
MIePUOINIECKAs CHCTEMA
anemenToB JI.11.Menneneena

dopMmupoBaHHE HAYYHOTO
MHUPOBO33PEHHUS:

- PacKphITHE HAyYHOTO U
MHPOBO33PEHYECKOI0 3HAUCHHUS
MIEPHOANYECKOTO 3aKOHA U
MIEPUOANYECKOMN CUCTEMBI
XUMHUYECKUX JIEMEHTOB

. N. Menneneena.

CrpoeHue BeriecTBa

dopMupoBaHHE HAYYHOTO
MHUPOBO33PEHHUS:
- 3HaTh IPUYHHHO-CJICACTBEHHBIC




CBSI3U MEXYy CTPOCHUEM aTOMa,
XAMUYECKOH CBSI3bI0, TUIIOM
KPUCTAJUTMUECKOU PEIICTKH
CBOMCTBaMM XUMHUYECKUX
COCIUHCHMH.

10.

XUMHUYECKUE PEAKLINU B CBETE
AIEKTPOHHOH TEOPUU

DopMHUPOBAHUE HAYYHOTO
MHPOBO33PEHHUS:

- IPUYMHHO-CJIEICTBEHHBIE
CBSI3M MEXJIy CTPOCHUEM aToOMa,
XUMHYECKOH CBS3BIO, THIIOM
KPUCTAJTMUECKON peleTKn
CBOMCTBaMHU XUMHUYECKIX
COCIUHCHUH;

- 3HaYEHHUE OKUCIIUTENBHO-
BOCCTaHOBHUTEINbHBIX PEaKINH,
MIPOTEKAIOIIUX B IPUPO/IE,
HCIIOJIb3yEMBIX B TOBCEIHEBHOU
YKU3HU YEIOBEKa.
dopmupoBaHIEe MOTHBALIUN
y4eOHOU AeITeIbHOCTH:

- ®opMuUpoOBaHHUE YCTOWYUBOTO
MO3HaBaTEIBLHOTO NHTEpeca,
T0003HATENHPHOCTH B U3YYEHUHT
MUpa BELIECTB MyTEM MOTyUEHUS
JOTIOJTHUTENILHON HH(OpMaLuu
13 Pa3IMYHBIX HCTOYHHUKOB O
3HAYEHUH XUMHUYECKUX PEaKIUil.

11.

Bonopon, poxxparomuii Bogy u
SHEPTHIO

DKOJIOTHYECKOe BOCITUTAHUE!
MacIITa0bl HCIIOJIb30BAHUS
BOJIOPO/Ia B TPOMBIIUICHHOCTH,
SHEPreTUKE. OCHOBHBIE
3arpsi3HUTENIN BOJHBIX PECYPCOB;
TpeOoBaHUsI K Ka4yecTBY
IIUTHEBOU BOJEL.
ITaTproTHueckoe BOCIIUTAHUE!
BOJHBIE pecypchl Poccun.

12.

T"asmoreHs! — ecTeCTBEHHOE
CEMENCTBO XUMHUYECKUX
3JIEMEHTOB

DKOJIOTHYECKOE BOCIIUTAHUE:
ITonstre 0 OMOreHHBIX
DJIEMEHTAaX, UX ITOJIOXKEHNE B
NEPUOINYECKOI CUCTEME.
PacripoctpanenHoCTh
XAMHUYECKUX DJIEMEHTOB B
IIPUBOJE, COAEPKAHUE B KUBBIX
OpraHM3Max, CTereHb
MIPOSIBJICHUS TOKCUYHOCTH,
BO3MOJKHOCTb OMOJIOTHYECKOM
B3aMMO3aMEHSIEMOCTH.

13.

O00011eH e 3HaHUI O
HanOoJIee Ba)KHBIX
XapaKTePUCTHKAX BEIIECTB U
XUMHUYECKUX MPOLIECCOB.

DopMHUPOBAHUE IKOJIOTHIECKHIX
3HAHWM:

- pOJIb XUMHUHU B COBPEMEHHOM
MHpPE JJIT OCO3HAHUS
MHOJ0KATEIBHOTO U
OTPULIATEIBLHOTO BO3ACHCTBUS €&
Ha MIPUPOLY U KU3Hb YEIOBEKa.
dopmMupoBaHUE
MaTPUOTUYECKOr0 BOCIUTAHUSI:




- 3HATh POJIb OTEYECTBEHHBIX
YUYEHBIX B CTAHOBJICHUH HAYKH
xumun (M.B. Jlomonocos, /[.H.
Mennenees).

9 kjacc

Tema

Koa-Bo
4acoB

Koa-Bo
K/p

Koa-Bo
np/p

Conep:xanue BOCIUTAHUS

XuMHYECKUE peakiiuu

5

DopMUpPOBaAHHUE SIKOHOMUYECKUX
3HAHUM.

-yCTaHaBJIMBAaTh 3aBUCUMOCTD
CKOPOCTH XUMHUUYECKOUN peakiiuu
¥ CMEIIECHUS XUMIIECKOTO
paBHOBCCI/IH oT pa3HHqHBIX
(hakTOpPOB C LEBIO OTIPEeIICHUS
ONTUMAJIBHBIX YCIOBHIA
HpOTCKaHI/Iﬂ XUMHUYCCKUX
MIPOIIECCOB.

PactBopsl. Teopus
ANEKTPOIUTUIECKON
JUCCOLMALINN

13

dopmMupoBaHUE
BaJICOJIOTHUCCKHUX 3HAHMI:

- 3HAYCHHE MPOIIECCOB
THUAPOIN3a 11 OOMEHHBIX
IIPOIIECCOB, KOTOPBIE JISXKAT B
OCHOBE KHU3HEICATCILHOCTH
JKHUBBIX OpFaHI/ISMOB.

OO61mas xapakTeprucTHKa

HEMCTAJIJIOB

dopmupoBaHre HAYYHOTO
MHUPOBO33PEHHUS:

- IPUUMHHO-CJIEICTBEHHBIE CBSI3U
MEX]ly CTPOEHHEM aToMa,
XUMHYECKOH CBS3bIO, THIIOM
KPUCTaJUINYECKON PEILETKH
HEMETAJIJIOB U UX COCIUHECHUMH,
X QU3NIECKUMU U
XUMHYECKAMHU CBOWCTBAMU;

- MaTepualbHOE ETUHCTBO
BEIIECTB MPUPOJIBI TyTEM
COCTaBJICHHSI TeHETUIECKIX
PAI0B HEMETAILIOB.
DopmMHpoBaHUE
MAaTPUOTHYECKOTO BOCITUTAHUSL:

- pOJIb POCCUICKUX YUEHBIX B
Pa3BUTHU XUMHUYECKOW HAYKH.
dopmupoBaHue
BaJICOJIOTMUECKUX 3HAHUM!

- OMOJIOTHYECKYIO POJIb
HEMETAJJIOB JJIsl OPraHU3MOB;

- OCHOBBI 310pOBOT0 00pasza
KU3HH.

DopmupoBaHNe SIKOHOMUYIECKHIX
3HAHUM!

- POU3BOJICTBO CEPHOM KHUCITIOTHI
(BBIOOD CHIPHS, HAYIHBIC
MIPUHIUIIBI TPOU3BOJICTBA),
CUJIMKATHOM
MIPOMBIIIJICHHOCTHIO;




dopMHUpoBaHHUE SKOJIOTUISCKUX
3HAHUM:

- MpaBWJIa TEXHUKU
0€30MMaCHOCTH TIPY BBITIOJIHCHUU
MIPAKTHIECKHUX PAOOT C MEBI0
hopmupoBaHUS OEPEKHOTO
OTHOLICHHUS K CBOEMY 3/I0POBbBIO
1 3A0POBBIO OKPY>KAIOIIHX.

- IPOOJIEMBI OXPAHBI
OKpYy>Karolei cpeasl, CBA3aHHBIX
C XUMUYECKHM ITPOU3BOCTBOM.
- MpaBWJIa TIOBEICHUS B
YpEe3BBIYAIHBIX CUTYAIUIX,
CBSI3aHHBIX C BO3JCHCTBHEM
Pa3TUYHBIX BEIIECTB

(yrapHoro ra3a, coeIMHEHUI
a30Ta, Cephl).

[loarpymnma Kucnopoja u ee
BKHEUIIUE MPECTaBUTENN

DopMHpOBaHUE
BAJICOJIOTMYECKUX 3HAHUM:

- Omonorudeckas poib
HEMETAJUIOB /ISl OPraHU3MOB;

- OCHOBBI 3710pOBOT0 00pasza
KHU3HH.

®opmupoBaHUE SIKOHOMUYECKHUX
3HaHUMU!

- IPOU3BOJCTBO CEPHOM KHUCIIOTHI
(BBIOOD CHIPBS, HAYYHBIE
MIPUHLUIIBI TPOU3BOJICTBA).

IToarpynmna a3ora u ee
BaYKHEHMIINE MPEACTABUTENN

dopmMupoBaHue
BaJICOJIOTHUECKUX 3HAHUMU:

- Orostoruyeckas poib
HEMETAJJIOB AJIsl OPraHU3MOB;

- OCHOBBI 37I0POBOT0O 00Opasa
KHU3HH.

DopMHpOBaHHE FKOHOMUYECKUX
3HAHUMU!

- IPOU3BOJICTBO aMMHaKa 1
A30THOU KUCIIOTHI (BBIOOD CHIPBS,
Hay4HbIE IPUHLHIIBI
MIPOM3BOJICTBA).

Iloarpynna yranepona u ee
BaXHEHIIINE MPEACTaBUTENN

dopmMHpoBaHUE
BaJICOJIOTMYECKHUX 3HAHUM:

- Ouonoruveckas poiib
HEMETAaJUIOB JUISi OPraHU3MOB;
- OCHOBBI 3I0POBOT0 00pasa
HKHU3HH.

OOuue ceegeHns 0o
OpFaHI/I‘IeCKI/IX COCANHCHUAX

dopmMHpoBaHUE
BaJICOJIOTMUCCKHX 3HAHMI:

- Omonorudeckas poib
OPraHUYECKUX BELIECTB IS
OPraHU3MOB;

- OCHOBBI 3JI0POBOT0 00pa3a
JKU3HU.

OO0111e cBOMCTBA METAJIJIOB

DopMUpPOBAHHUE HAYUHOTO
MHPOBO33PEHUS:
- IPUYMHHO-CJIEJICTBEHHBIE CBSI3U




MEXIy CTPOCHHEM aToma,
XMMHUYECKOH CBSA3BIO, THIIOM
KPUCTaJUTMUECKON PEeIIeTKH
METaJUIOB U UX COeINHEHUH, nX
(U3NUIECKUMH U XUMHUYECKHUMU
CBOMCTBaMH.

dopmMupoBaHue
MaTPUOTHUECKOTO BOCITUTAHUS:

- POJIb POCCUMCKHUX YUEHBIX B
Pa3BUTHU METAJLTYPTHH.
dopmMupoBaHUE
BaJICOJIOTMYECKUX 3HAHUM:

- 3HaYEHUE METAJUIOB VISl )KUBBIX
OpTraHU3MOB;

- OCHOBHI 3/I0POBOT0 00paza
KHU3HH;

dopmMupoBaHHEe 5KOHOMUYECKUX
3HaHUMU!

- HaXOXKJCHUE METAJUIOB B
IIpupoac, BUaAax METaJllIypruu,
palMOHATHHOM HCTIONB30BaHUN
METAJIJIOB, O CII0CO0aX 3allUThI
METaJUIOB OT KOPPO3HHU.

- pemaTh 3a7auu C
MIPOU3BOICTBEHHBIM
COJep)KaHUEM.

dopMupoBaHHE KOIOTUIECKUX
3HAHW:

- IPaBUJIa TEXHUKH
0€30M1aCHOCTH TPH BBITOTHEHUT
NPaKTHIECKUX PadoT C 1ETbI0
(hopMupoBaHus GEPEKHOTO
OTHOLICHHUS K CBOEMY 3/10POBbIO
Y 37I0POBBIO OKPYKAIOIINX.

- IPOOJIEMbI OXpaHBbI
OKpYy>Karolei cpeasl, CBA3aHHBIX
C XUMHYECKHM MPOHU3BOICTBOM.

Merautbl TTIaBHBIX U
MOOOYHBIX TOATPYIII

11

DOpMHPOBAHUE HAYYHOTO
MHPOBO33PEHUS:

- IPUYMHHO-CJICICTBEHHBIE CBA3U
MEXJ1y CTPOEHUEM aToOMa,
XUMHUYECKOH CBSI3bI0, TUTIOM
KPUCTAJUIMYECKOU PEIIETKU
METAJIJIOB M X COCAMHECHUH, X
(HPU3HYECKUMHU ¥ XUMHUYSCKUMHU
CBOMCTBaMHU.

dopmupoBaHue
MaTPUOTUYECKOT 0 BOCIIUTAHMUS:

- pOJIb POCCUMCKUX YUEHBIX B
Pa3BUTHHU METAILTYPrHUH.
dopmMHpoBaHUE
BaJICOJIOTMYECKUX 3HAHUM:

- 3HAYCHHUE METAJJIOB JIJIS JKUBBIX
OpraHu3MOB;

- OCHOBBI 3JI0OPOBOT0 00pa3a
JKU3HU;

DopMHUpPOBaHUE YKOHOMUYECKUX




3HAHUI!

- HaXOXXJICHUE METAJIJIOB B
MIPUPOJIC, BUIaX METALTYPTHUH,
PaIMOHATIBHOM HCIIOJIb30BaHUHU
METAJIJIOB, O CII0CO0aX 3allUThI
METAaJIIOB OT KOPPO3HUH.

- pelaTh 3a7a4u C
IIPOU3BOJICTBECHHBIM
coJiepKaHUuEM.

dopMHUpOBaHUE FKOJIOTUICCKUX
3HAHUU:

- MpaBHJIa TEXHUKHU
0E30IaCHOCTH TIPH BHITTOTHCHIH
MIPAKTHYECKUX PabOT C HENBIO
(hopMupoBaHUs 6EpPEKHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO
U 37I0POBBI0 OKPYKAFOIIIUX.

- IpOoOIIEMBI OXPaHBI
OKPY>KaroIIe Cpepl, CBSI3aHHBIX
C XUMHUYECKHM ITPOU3BOICTBOM.

10. | TlpowusBoxcTBO 5 1 [MaTpuoTHueckoe  BOCIIHTaHHE:
HCOPraHMYCCKUX BCHICCTB U XUMHNUYECKHE MIPSATNIPUATUA
UX NPUMEHEHUE Poccun.
DKooru4ecKoe BOCIIUTAHUE!
pOoOIIEMBI 9KOJIOTHYECKOT0
3arpsA3HCHUS OKpYXKarowen
cpeapl B palOHAX XUMHUYECKHX
NPEANPUSITHI.

Coaepxxanue padoueil mporpaMmbl

8 kiace
BBenenue. MeToabl u3yyeHusi XMMUH.

XvMHS U HaydyHO-TeXHMYECKUU mporpecc. OCHOBHbIE MOHATHS M Teopuu xumuu. [loHsTue o
METOJI€ KaK CpEICTBE HAyYHOIO TO3HAHMS JEHUCTBUTENBHOCTU. MeETObl, CBA3aHHBIE C
HEINOCPEJICTBEHHBIM H3yUYE€HUEM BEIIeCTB: HAOIIOJEHHE, ONMMCaHHe, CPAaBHEHHE, HKCIIEPUMEHT.
AHaJIU3 M CHHTE3 BELIECTB — SKCIEPUMEHTAJIbHBIE METOAbl XUMUU. XUMHUYECKUH S3bIK (Tep-
MUHBl M Ha3BaHWs, 3HAKU, Qopmynbl, ypaBHeHUs). JlabopatopHoe 0OOpynoBaHHE U MPHEMbI
pabotel ¢ HUM. [IpaBuna TexHukn 6€30MacHOCTH NpU paboTe B KAOMHETE XUMUH.

Hemonctpauuu. TaOauubl, cnaiiipl, MOKa3bIBalOIIME HCTOPUYECKUH MyTh  pa3BUTHS,
JOCTHKEHUSI XMMUU U UX 3Ha4eHHe; 1abopaTopHOe 000pyI0BaHHE.
[TpakTtuyeckoe 3anstue. JlabopaTopHoe 060pynoBaHHE U PHEMbI paOOTHI C HUM.

Tema 1. XuMHnuyecKkue 3JieMEeHThI H BellleCTBA B CBeTe AaTOMHO-MOJIEKYJISIPHOT0 YYCHUSI.

[Tonstne «BemectBo» B Gu3uke W xXumud. DOU3MYECKHE W XUMHUYECKHE SIBICHHUS.
W3meHsronieecs: BEIECTBO KaK MpeAMET n3ydueHus xuMuu. OnrcaHue BeIecTs.

XUMHUYECKUE 3JIEMEHThI: X 3Haku. COCTaB BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa, XUMUYECKUE
dbopMmyibl. DOpMBI CYIIECTBOBAHUS XMMUUYECKUX 3JIEMEHTOB. BeriecTBa npocThie U CI0XKHBIE.




[IpocThie BemiecTBa: MeTaIbl U HeMeTauibl. O01as XapakTepuCcTHKa METANIOB U HEMETAJIIOB.
Hexotopeie cBeneHuss 0 MeTtajulax M HeMeTaulaX, OOYCJIOBIMBAIOUIUX 3arps3HEHHOCTD
OKpyXkarolien cpenbl. Onrucanue HEeKOTOPbIX HanboJsiee pacpoCTPAaHEHHBIX MPOCTHIX BEIIECTB.
ATOMHO-MOJIEKYJISIPHOE yueHUE B XUMUU. OTHOCUTEIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MACCHI.
Cucrema xumuyeckux snemeHToB [[.UM. MengeneeBa. OmnpenesneHue Mepuoja U TPYMIIbL.
XapakTepucTuka TIOJIOKEHUS ~XMMHYECKHUX DJIEMEHTOB B  IEPUOJMYECKOM  CHCTEME.
BaneHTHOCTS.

KonuuectBo BemectBa. OnpeenieHrne BaIGHTHOCTH O MOJOKEHUIO AJIEMEHTa B IEPUOIUUECKON
cucreme. Mo — eIMHMIIAa KOJIMYECTBA BellecTBa. MoJsipHas Macca.

HemoHnctpanuu. 1. duznueckne U XUMHUYECKUE SIBJICHHUS.

JlaGopatopHsble onbIThl. 1. PaccMoTpeHne BewecTB ¢ pa3inyHbIMU (HU3MUECKUMH CBOWCTBAMU
(Menp, xenes3o, LIMHK, cepa, BOAA, XJIopua HaTpus u Ap.). 2. [Ipumepsl (pu3nueckux siBICHUN:
crubaHue CTEKJISAHHOW TpyOKH, KHIISTYeHME BOAbI, IaBieHue mnapaduna. 3. Ilpumepsr
XUMUYECKHX SIBJICHUW: TOPEHUE JPEBECUHBI, B3aUMOICHCTBAE MPaMOpa ¢ COJITHOW KUCJIOTOM.

Pacuernbie 3amaun. 1. BerunciaeHue OTHOCUTEILHON MOJIEKYJISIPHOW MacChl BEIIECTB, MAaCCOBOM
JONIA DJIEMEHTOB IO XUMHUYECKHM (opmysnam. BolurcieHue MOISpHON Macchl BellecTBa. 2.
Omnpenenenne Macchl BELIECTBA 110 U3BECTHOMY €0 KOJIMYECTBY U HA00OpOT.

Tema 2. Xumuueckue peakuu. 3aKoOHbI COXPaHEHUs] MacChbl M JHEPTUH.

CymHOCTh XMMHYECKUX SIBJICHMH B CBET€ aTOMHO-MOJIEKYJspHOro yueHus. [IpusHaku
IPOTEKaHUs XUMUYECKUX peakiuil. IlpuumHBl M HampaBiieHUS MNPOTEKAHUS XUMHUYECKHX
peakuuii. [ToHsiTHe 00 SHTPONUM U BHYTpeHHEH SHepruu BemecTBa. OOpaTuMOCTh XUMHUECKUX
peakuuid. IlpeBpamieHue sHeprum NpU XUMHUYECKHX pEaKIUAX, YCIOBUS MPOTEKaHUs
XUMHYECKMX pEeakUuid, 5K30- M DHIOTEPMUYECKHE DPEAKIUHU. 3aKOHBI COXPAHEHMsI MacChl U
SHEPruM, MX B3aUMOCBS3b B 3aKOHE coxpaHeHHs MaTepuu. CocTaBieHHME YpaBHEHHM XHu-
MUYECKMX peakuuid. PacueTsl 1O ypaBHEHMSAM XHMHUYECKUX peakiuil. THUIBI XMMHUYECKHX
peaKIuii: pa3ioKeHus, COeTMHECHUS, 3aMeIieHus, oOMeHa. O000IIeHNEe 3HAHUI 0 XUMHUYECKUX
peakusx.

Hemoncrpauuu. 1. Ilpumepsl XMMHUYECKMX DPEAKIMM pa3HbIX BUJIOB: Pa3IOKEHHUE MaslaxuTa,
Ouxpomara aMMOHHsA, IOJydyeHHE cyinbduaa xKene3a, TOpPEHHE MarHusi, B3aUMOJEHCTBHE
COJISTHOM KHUCIIOTBI C KapOOHATOM HaTpus U JIp.

JlaGopatopHublie onbIThl. 1. ITpu3Haku mpoTekaHUs XMMHUYECKMX PEaKIMH: HarpeBaHHE MeTHOU
IIPOBOJIOKM; B3aMMOJEMCTBHE pPACTBOPOB €AKOTO HATpa M XJIOpHUJA MEIW; B3aWMOJEHUCTBHE
pacTBOPOB YKCYCHOM KHCIOTBI M THUApOKapOOHaTa HaTpus; B3aMMOJICHCTBHE pPacTBOPOB
XJIOPDHOTO JKeJie3a M KpacHOM KpOBSHOM colM; pacTUpaHHE B CTYIKE IOPOIIKOB XJIOpHIA
aMMOHMSI M TalleHON wu3BecTH. 2. THUIbl XMMUYECKHX peakUui: pPa3IokKEeHHE MalaxuTa;
B3aUMOJICHCTBHUE Keye3a ¢ pacTBopoM xjopuaa menu (II), B3auMozeiicTBue pacTBOPOB €IKOTO
HaTpa U XJIOPHOTO JKele3a.

Pacuernble 3amaun. BelunciieHne Mo XMMHUYECKUM YPABHEHMSIM MacC, KOJMYECTB BELIECTB: a)
BCTYNHUBILKX B peakiinio; 0) 00pa30BaBIINXCS B pe3yJIbTaTe PEeaKIIUH.

Tema 3. BeurecTBa B OKpYy:Kamlieii Hac NpUPoOie U TEXHUKeE.

UYucteie BemecTBa M cMecu. CTENEeHb YHMCTOTHI M BUJBI 3arps3HeHus BemiecTB. [lonsTue o
TOMOTEHHBIX M TeTePOTreHHBIX cMecsiX. Paznenenne cmeceil. O4uncTKa BEmIecTB: (UIBTPOBAHUE,
TUCTHJIISALNS, Kpuctayumm3anus. WneHTudukanys BemecTB ¢ IOMOIIBIO  ONPEACTICHHS
TEMIEPaTyp TUIABIICHUS U KUTICHUSI.



BemectBa B Texnuke. [lonyueHnne BemecTB ¢ 3aJJaHHBIMH CBOMCTBAaMU — OCHOBHas MpooyiemMa
xumud. lloHsTHe O BelecTBax Kak O ChIpbe, MaTepHaliax M NPOAyKIMU. BerecTBa
OpraHWYeCcKHe M HeopraHuyeckwe. llepBoHaYambHBIE CBEIECHHUS O XMMHYECKOW TEXHOJOTHH.
[InanerapHblii XapakTep BIUSHUS TEXHUKH Ha OKpYKarwolnyro cpeay. [IpupomooxpanutesnbHoe
3HAYCHHUE OYMCTHBIX COOPYKEHUM U IKOJIOTUUYECKH YUCTHIX TEXHOJIOTHA.

[TonsTHE O pacTBOpax KaK TOMOTEHHBIX (PU3MKO-XMMHUYECKHX CHUCTeMaX. 3Hau€HHE PacTBOPOB
JUIL  OKM3HU  YEJIOBEKa, CEIbCKOXO3SWCTBEHHOTO M  IPOMBIINIJIEHHOTO  TPOW3BOJICTBA.
PactBopumocTh BemiecTB. Bnusnue Texnocdepsl Ha NPUPOIHBIE MPECHBIE U MOPCKUE BOJBI.
®dakTophl, BIUAIOIIKME HA PACTBOPUMOCTh TBEPABIX BEHIECTB W Tra3oB. l3meHeHue
PacTBOPUMOCTH KHUCIIOPOJIa B CBSI3M C 3arpsisHeHHuEM Boj. CriocoObl BEIPAXKEHHUST KOHIIEHTPAIU
PacTBOPOB: MaccoBas JI0JIs, MOJIApHAsl KOHIICHTPAIIHS.

JemoHcTpanuu. 1. Pasgenenue cMmecell pa3sinyHBIMEU METOAAMM: METOIOM OTCTaWBaHMS; C
MIOMOIIBIO JICIUTENILHOW BOPOHKH; METOJIOM KOJOHOYHOW xpomarorpaduu. 2. Kosmrekuwus
pasIMYHbIX CcOpTOB HedTH, KaMeHHOro yriug. 3. Kosulekuus NpUPOIHBIX M CHHTETHUECKUX
opranmveckux BemecTB. 4. PacTBopeHme BemiecTB ¢ pa3iMYHBIM  KOA((HUIIMEHTOM
pPacTBOPUMOCTH. 5. Y CIIOBUSI U3MEHEHHS paCTBOPUMOCTH TBEPJBIX U ra3000pa3HbIX BEIIECTB. 6.
TemnoBble 3¢ (GeKTH TPU PACTBOPEHUH: PACTBOPEHHUE CEPHOM KUCIOTHI, HUTPATa AMMOHHSL.

Jlaboparopubie ombIThl. 1. O3HakOMJIEHHME ¢ OOpa3laMH MPOCTHIX M CIOXKHBIX BEIIECTB,
MUHEPAJIOB ¥ TOPHBIX TOpOJ1. 2. PasneneHune cMecu cepul U Kelie3a, pa3JiejiecHue cMecu HehTH U
Bonbl. 3. HMccnemoBanwe (QHU3MUECKUX M XWMHUYECKHUX CBOWCTB MPUPOAHBIX BEHIECTB (M3-
BECTHSKOB). 4. V3ydyeHue BIMSHUS MPUMECEH B BEUICCTBE HA €ro (U3MYECKHE M XMMUYCCKHE
CBOMCTBa (B3aMMOJICHCTBUE JTAOOPATOPHOTO M TEXHUYECKOTO KapOOHAaTa KaJIbIIMS C COJITHOU
kucinoToi). 5. OOyrnuBaHue opraHudeckux BemiecTB. 6. CpaBHeHHe MpoO BOABI: BOJO-
NPOBOJTHOW, W3 TOPOJICKOTO OTKPBITOTO BOJO€Ma. 3HAKOMCTBO C O0pa3lmaMu TPOIYKIHH
XUMHUYECKOT'O M CMEXHBIX C HUM MPOU3BO/ICTB.

[TpakTueckue 3aHsATuA.l. Ouncrka BemectB. 2. IIpuroroBieHne pacTBOpOB 3aJaHHOU
KOHIeHTpauuu. 3. M3yueHue pacTBOPUMOCTH BEILIECTB.

Pacuernble 3amaun. 1. Vcnonb3oBaHue rpaduKOB  pacTBOPUMOCTH  JJIs  PacyeToB
KO3(QUIIMEHTOB PpacTBOPHUMOCTH BellecTB. 2. BbluncieHne KOHIEHTpallMd pacTBOPOB
(MaccoBoOii 107K, MOJISIPHOM KOHIIEHTPAIIMHU) 110 Macce PaCTBOPEHHOTO BEIIECTBA U 00BEMY WITH
Mmacce pacTBopuTens. 3. BeluucneHue maccbl, 00beMa, KOJIMUECTBA PACTBOPEHHOI'O BEIECTBA U
PacTBOPUTEIS 10 OINIPEIeTICHHON KOHIIEHTPAIlUH pacTBOpa.

Tema 4. Ilousitue o razax. Boznyx. Kucsopoa. I'openue.

[Tonsitue o razax. 3akoH ABorajipo. Bo3ayx — cMech razoB. OTHOCUTENbHAS TIIOTHOCTh T'a30B.
Kucnopon — XUMHYECKHI 3JIEMEHT U TPOCTOE BEUIECTBO.

Amnorponus. O30H.

[Tomyyenue xucmopoga B MPOMBIIUICHHOCTH | Jlaboparopuu. XHUMHYECKHE CBONCTBA
kuciopoja. [Ipumenenue kucnopona.

Hemonctpanuu. 1. [Tonyuenue kucnopoza. 2. Cxxuranue B atMocdepe KUCIOpOoia, Cephl, YT,
HaTpusl, kenesza. 3. OnbIThI, MOATBEPKIAIOIIME COCTaB BO3AYyXa. 6. ONBITHI IO BOCIIJIAMEHEHUIO
Y TOPEHHUIO.

[IpakTnueckoe 3ausatue. [lonyueHne KuciIopoaa U UCCIeI0BaHNE €r0 CBOMCTB.

PaC‘-IeTHBIC 3aJa4n. 1 OnpeueneHHe OTHOCHTGHBHOfI IINIOTHOCTHU Ta30B II0 3HAYCHUAM HX
MOJICKYJIApHBIX Macc. 2. OmnpeaeneHne OTHOCUTEIBHBIX MOJICKYJSAPHBIX MacC Ta3000pa3HbIX
BCIICCTB 110 3BHAYCHHUIO UX OTHOCHTGHBHOﬁ IIJIOTHOCTH.



Tema 5. OcHOBHbBIE KJIACChl HEOPTAHMYECKUX COeTHHEHHIA.

Oxkcunpl — coctaB, HOMEHKJIATypa, kiaccupukanus. [lonaTue o ruapokcugax — KHCIOTax U
ocHoBaHMAX. Ha3Banus m coctaB ocHoBaHui. I'mapoxcorpymnma. Kmaccudukamms Kucior, ux
cocraB, Ha3BaHuA. CocTaB, Ha3BaHUS COJIEH, TpaBUIIa COCTABICHUS OPMYJII COJICH.

XUMHYECKUE CBONCTBAa OKCHUIIOB. BnusHMe cocTaBa KHUCJIOT Ha XapakTep HMX CBOWCTB (Ha
puUMepax COJSTHOW M cepHOU KucioT). OOmue XMMUYECKUe CBOWCTBA KUCIOT. PacTBopuMOCTh
kucinoT. Kucnoruele noxan. @u3HUECKHE CBONCTBA M CIOCOOBI TOMYYEHHUS MIETOYEH.
XHUMHYECKUE CBOMCTBA CoJiel (B3aMMOJCHCTBHE PACTBOPOB COJIEH C pacTBOpaMH IIENOYeH U
Mmetayuiamu). ['eHeTmdeckass CBA3b KJIACCOB HEOPTaHMYECKUX COeAMHEHHH. AMDOTEPHOCTD.
Okcuapl M TUIPOKCHIBL, obnagaromue am@oTepHbIMU cBoWcTBamu. Kiaccudukanus He-
opraHuyeckux BemiecTB. [lepuoguyeckoe M3MEHEHHE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U HX
coeMHEHUH (Ha mpUMepe OKCHUJIOB, TUAPOKCUIIOB U BOJOPOIHBIX COCIMHEHMUIA).

Hemonctpanuu. 1. OOpa3iubl coeMHEHUI — MPEICTaBUTENCH KICIOT, COJeH, HEepacTBOPHUMBIX
OCHOBaHUM, MHIelIouei, OKCHUIOB.

OnpIThl, WUIIOCTPUPYIOIIME CYHIECTBOBAHWE TIE€HETUYECKOW CBSI3U MEXIY  COCIMHEHUSIMU
docdopa, yriepona, HaTpus, KabIlHs.

B3aumopeiictBue kanmplius W Hatpus c Bojou. 4. JlelictBue HWHAUKATOpPOB. 5. OIMBITHI,
WJUTFOCTPUPYIOLIME XMMUYECKHE CBOMCTBA OTAENIbHBIX KJIIACCOB HEOPTraHUYECKUX COCIUHEHUH. 6.
OO0pa3ipl MPOCTHIX BEMIECTB U HMX COCOUHEHHUH (OKCHIOB M THIPOKCHIOB), OOpa30BaHHBIX
3JIEMEHTaMU OJIHOTO MEpUOoA.

Jlabopatopubsie ombiThl. 1. PaccmoTpenne o6pa3noB oxcumoB (yraepona (IV), Bomopona,
docdopa, Memu, kanbuus, xKeine3a, KpeMHus). 2. HaOmrogeHue pacTBOPUMOCTH OKCHIOB
AIIOMUHUS, HATpUs, KaJIbLUg U Meau B Boje. 3. OnpeneneHue cpeibl HOJy4YEHHbBIX pacTBOPOB C
noMoIbI0 uHAuKaTopa. 4. PaccMoTpenne o0pa3iioB cojeil u onpeeseHne uX pacTBOPUMOCTH.
5. B3aumopeiictBue oxcumoB Kanmelius U (ocdopa ¢ BOmOH, ompeseseHHe XapakTepa 00-
pa3oBaBIIerocsl TUIPOKCH/IA C TOMOIIBI0 HHANUKaTopa. 6. BanmoneiictBue okcuaos menu (II) u
LIMHKA C PaCTBOPOM CEPHOM KHUCIOTHL. 7. [losydeHne yriekucioro raza u B3aMMOJICHCTBHE €T0 ¢
M3BECTKOBOM BOJIOH. 8. McciienoBaHrue CBOMCTB COJISTHOM M CEPHOM KUCJIOT C MCIOJIb30BAaHUEM
UHAMKATOpOB. 9. B3aumozeiicTBue MeTtamioB (MarHus, LMHKA, >KeJe3a, MEIU) C pacTBOpaMu
KHCIIOT.

M3MeHeHrne OKpacku MHAMKATOPOB B pacTBOpax Ieaoyeil.

B3auMopeiicTBue pacTBOPOB KHUCIOT €O LienoyaMu. 12. B3aumopeilcTBue pacTBOPOB KHCIOT €
HEpAacTBOPUMBIMU OcHOBaHUsMU. 13. [lonydyeHne HepacTBOPUMBIX OCHOBAaHUHN M HCCIIEI0BaHUE
UX CBOMCTB (Ha MpUMepe TUAPOKCUIA [IMHKA).

[TpakTrueckas pabota. McciaenoBanue CBOMCTB OKCUIOB, KUCIIOT, OCHOBaHUH.

Tema 6. CTpoenne aTtoma.

Crtpoenne atoma. CTpoeHHE 3JCKTPOHHBIX O0OJIOYEK aTrOMOB OJJIEMEHTOB: s-, p-, d-,f-
/3MeKTPOHBL. MecTo 3JIeMEHTa B TICPUOTUUECKON CUCTEME M AJICKTPOHHAS CTPYKTYpa aTOMOB.

Tema 7. Ilepuoanyecknii 3aKoH U nepuoanyeckas cucrema jiemenTon JI.U. MenaesieeBa.

CBoiiCTBa XMMHYECKUX JIEMEHTOB W WX M3MeHeHMs. Knaccudukaius XuMUIECKUX JJIEMEHTOB.
OTkpeITHE TIEpUOAMYECKOTO 3akoHa. CTpoeHHME aTOMOB »JJEMEHTOB MalblX M  OONBIIHNX
NEpPUOJOB, TJIABHBIX W MNOOOYHBIX mnoiarpynmn. DopMylupoBKa MNEPUOAUYECKOTO 3aKOHA B
COBPEMEHHOM TpakToBke. llepumonmnueckas cucremMa B cBeTe CTpoeHHs aroma. Duznueckuii
CMBICT HOMEpa Teproja u rpynnbsl. CeMelicTBa 3JIEMEHTOB (Ha MpUMepax IMIeTOYHbIX METaIOB,
rajioreHoOB, MHEPTHBIX Ta30B). XapaKTEPUCTHUKA XHWMHUUYECKHX CBOWMCTB 3JIEMEHTOB TJIaBHBIX
MOATPYII U NEPUOUYHOCTh UX U3MEHEHUS B CBETE IEKTPOHHOIO CTPOEHUS aTOMa. DJIEMEHTBHI,



COEIMHEHUS KOTOPBIX MIPOSIBIISIOT amdoTepHbIe CBOIiCTBA. OTtHocHUTeILHAS
AIIEKTPOOTPHUIIATETILHOCTE d3JeMeHTOB. OOIIas XapaKTepuCTHKa JJIEMEHTa Ha OCHOBE €ro
noJjoxkeHus: B nepuoandeckor cucreme .M. MenneneeBa. 3HaueHUe NEPUOAMYECKOrO 3aKOHA
JUISL pa3BUTUSI HAYKH U TE€XHUKHU. PoJib Mepuoanyeckoro 3akoHa B CO3/IaHUM HAYYHOW KapTHHBI
Mupa.

Hemonctpauuu: 1. JlemoHnctpauuss o0Opa3loB IICJOYHBIX METAIOB W TaJlOT€HOB.2.
B3auMopeicTBre MIEIIOYHBIX METAUIOB U TAJIOTCHOB C MPOCTBIMH U C JIOKHBIMHU BEIIECTBAMH.

Tema 8. Ctpoenne BemecTna.

BanentHoe cocTositHME aTOMOB B CBETE TEOPUM JJIEKTPOHHOIO CTpO€HUs. BasieHTHBIE
9JIEKTPOHBl. XHUMHUYECKasi CBA3b aToMoB. KoBa JIeHTHas CBA3b M MEXaHU3M ee 00pa30BaHMUS.
l1cnonspHast u nossp nasi KoBajieHTHas cBsi3b. CBOMCTBA KOBAJIEHTHOW CBSI3U. DJIEKTPOHHBIE U
CTPYKTYpHBbIe (hopMyJibl BemiecTB. MIoHHas cBsA3b U MeXaHU3M ee oOpa3oBaHus. CBOWCTBA HOHOB.
Crenenp okucnenus llpupona xumuueckoil cBs3u M ee€ TUNbl. OTHOCHUTEIBHOCTh THUIIOJIOTUU
XMMHUYECKOH CBsI3U. BiusiHIE THIIA XMMUYECKOH CBSI3U HAa CBOMCTBA XUMHUYECKOI'O COEAMHEHUS.
Kpucrannumueckoe crpoenue BemiecTB. Kpucraqinueckue pelieTKd: aTOMHAas, HWOHHad,
MOJIEKYJISIPHAs — U UX XapaKTEPUCTUKH.

YPOBHU XMMHUECKON OpraHu3aliy BEUIECTB. 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX CTPOCHHUS.

Tema 9. XuMHUYeCKHE P€aKIUM1 B CBETE 3ﬂeKTp0HHOﬁ TCOPpHUH.

®dusnyeckas CylHOCTbh XMMUYECKOM pPEaKIUH.

OnexkTpoHHble ypaBHeHUs JIbtouca. Peakiuu, mpotekaromue ¢ U3MEHEHHEM U 0e3 M3MEHEHUs
cTenieHe okucieHus. OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporieccel okucineHus u
BOCCTAHOBJICHMS; HX €OUHCTBO M  IPOTHUBOMOJOXKHOCTb. (CoOCTaBlI€HHE  ypaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM, paccTaHOBKAa  KOA()PUIMEHTOB  METOA0M
3JIEKTPOHHOTr0 OanaHca, o0m1as XxapakTepUuCcTHKa.

Knaccudukanus XMMHUUECKHUX peaklUii B CBETE 3JIEKTPOHHOMN TEOPUH.

Jemonctpauuu. [Ipumepbl OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUl pa3UYHBIX THIIOB:
TOpPEHHE BEIECTB, B3aUMOJIEHCTBHE METAUIOB C TrajoreHamu, cepoil, azoroMm (oOpa3oBaHHe
HUTPUTA JINTHSA), PACTBOPAMHU KUCJIOT U COJIEH.

Tema 10. Bonopoa, poxkaawuyii Boxy U YHEPruio.

Bognopon B kocmoce. SAnepusie peakunu Ha ConHue. Bonopon B 3emHoil npupoze. [lonydenne
BOJIOpoJia B JlabopaTopuu. Bogopoa — XUMHUYECKHUH 3JIEMEHT U MPOCTOE BELIECTBO. DHEprus
CBSI3U B MoOJeKyjle Boaopoaa. M3otombl Bogopoaa. dusmyeckue MU XUMHUYECKHE CBOMCTBA
Bojopona. Bogopon B OBP. Ilpumenenue Bomopoaa. [IpomsinuieHHOE MOydeHHE BOAOPOAA.
Bonmopon — 3KO0JIOrMYECKHM YHCTOE TOIUIMBO; MEPCIEKTUBBI €ro HCHojib3oBaHus. OKcua
BOJIOpOJla — BOJA COCTaB, MPOCTPAHCTBEHHOE CTPOECHHUE, BOJOpOJHAas CBsi3b. Dusnke
XUMHUYECKHE CBOWCTBa BOABI. M30TOmHEIN cocTaB Bozbl. Tspkenmas BoAa M OCOOCHHOCTH €€
cBoiicts. [lepokcun Bogopoaa: coctaB, CTPOCHHE, CBOMCTBA, MPUMEHEHUE, IEPOKCU BOJOPOIa
B OBP.

Hemoncrpauuu. 1. [Tonyuenue Bogopoaa B 1abOpaTopui..
[Tpaktuyeckas padora. 1. [Tomyuenue Bogopoia 1 U3y4eHUE €0 CBOUCTB.

Tema 11. I'ajioreHbI — €CTECTBEHHOE CEMENCTBO XUMHNYECKHUX YJIEMEHTOB.



XapakTeprucTUKa TaJIOT€HOB KAaK XUMHUYECKHX JJIEMEHTOB M IPOCTHIX BewlecTB. CTpoeHue
aToMOB rajgoreHoB. HaxoxaeHue rajnoreHoB; B npupojae. Ousnueckue 1 XMuMHYECKHE CBOMCTBA
rajioreHoB. llomyueHue xJjopa U XJIOPOBOJIOpPOAa B JAOOPATOPUM M MPOMBIIUIEHHOCTH
buonorunueckoe 3HaueHNE rajloreHoB. ['aloreHbl 1 OTPAaBIISAIONIME BO LIECTBA.

Hemonctpanuu. 1. Ilomydyenue xnopa. 2. B3aumojeicTBHE € XJOpOM HaTpus, skenes3a. 3.
ObGecuBeunBanue xJopoM Kpacsmux BemiectB. 4. CuHre3 xiopoBogopona. 5. Ilomyuenue
XJIOPOBOAOPOJA peakiueil oOMeHa U pacTBOpeHHUe ero B Boje. 6. BzaumopeiictBue 6poma u
HoJa C MeTajlaMH; pacTBOpa HMojaa ¢ Kpaxmaiom. 7. PactBopenue OpoMa U mojga B BOJE U
OpraHWYEeCKU pacTBOPUTEIAX. 8. B3anMHOE BHITECHEHHE TFaJION€HOB.

JlaGopaTopHsble onbIThl. Pacrio3HaBaHue CONSTHOW KUCIIOTHI, XJOPHUIOB, OPOMHUIOB, HOTUIOB.
IIpakTnueckue 3ansatus. 1. [loaydeHune coystTHON KUCIOTHI U ONBITHI C HEX.
PacuerHble 3a1aun. Beruucnenue o0bemMa ra3oB 1o KOJIUYECTBY BEILIECTB.

Tema 12. O06oOmenue 3HaHMH 0 HauOo/iee BaKHBIX XaPaKTePUCTHKAX BelIeCTB M
XHMHUYECKHX MPOLECCOB.

XapakTepucTuKa XUMHUYECKOIO 3JIEMEHTa (COCTaB, CTPOEHME, IOJIOXKEHHE B IMEPUOJUYECKON
cucreme). GU3NKO-XMMUYECKHUE CBOICTBA BEIIECTB Ha IPUMEPE BOJIOPO/IA, KHUCIOPOa, XJI0pa.
OCHOBHBIE XApAaKTEPUCTHUKU XUMHUECKMX pEaKUUH: TUIBl peaklud, BO3MOXHOCTb U
HalpaBJIEHUE IPOTEKAHMS.

[TpakTrdeckas pabota. PemeHue skcrepuMeHTAIbHBIX 33/1a4 110 BCEMY KYpCY.
9 kyacc

Paszgea I. Teopernyeckue 0CHOBbI XUMHH.

Tema 1. XumMnuyecKkue peakumu.

XnMuyeckasi KHHeTHKA. CKOpPOCTh XMMUYECKOW peakUuu. 3aKOH AEUCTBHS Macc. 3aBUCUMOCTh
CKOPOCTH OT YCJOBMM mpoTekaHusi peakuuu. Karanus u katanuzatopsl. OOmue cBeneHus o
TOMOT€HHOM U TeTeporeHHoM Kataiuie. KoHcTaHTa paBHOBecus. XMMHYECKOE PaBHOBECHE,
npuHuun Jle [latense.

JemoHcTpanuu. 1. 3aBUCMMOCTb CKOPOCTH PEAKIIMU OT KOHLIEHTPAIMKM PEAarupyronIX BEIIECTB.
2. 3aBHCHMOCTbh CKOPOCTH PEaKIHUH OT TeMIeparypsl. 3. 3aBUCUMOCTb CKOPOCTH PEAKIMH OT
IPUPOJBI pEarupyroluX BelecTB. 4. BnMsHME KOHLEHTpalUMU Ppearupyroliux BEIIECTB Ha
XHMUYECKOe paBHOBecHe (Ha mpuMmepe B3aumojaeicTBus xiopuaa skeneza (III) ¢ pomanmmom
Kamusi). 5. B3aumopeiicTBue anrOMUHUS C MOJOM B MPUCYTCTBUU BOJBL. 6. B3ammopeiictBue
nepokcuaa Bogoposia ¢ okcuaom mapranna (VI). 7. lumepuzamnus okcumga azota (I1V).
JlaGopatopHbie OnbITHL. 1. ONBITHI, BBISICHAIONINE 3aBUCUMOCTh CKOPOCTH XMMHUUYECKON peaKinu
OT TPUPOJBI PEArupyrolUX BeHlecTB (B3aUMOAEWCTBHE IIMHKA C COJSHOM U YKCYCHOM
KHCIIOTaMH), OT IUIOIIAAM IOBEPXHOCTH CONPUKOCHOBEHHMS (B3aMMOACHCTBHE DPA3IMUHBIX IO
pasMepy TpaHyJd IHMHKa C COJSHOM KHCIOTOM), OT KOHLEHTpalMu W TeMIepaTypsl
(B3aumopeiictBue okcuaa menu (II) ¢ cepHoil KUCIOTON pa3IMYHON KOHIEHTPALUHU MIPU Pa3HBIX
TEMIEPATYPax).

Pacuetnble 3agaun. 1. PacueTsl 1o TEpMOXUMHUUYECKUM YPAaBHEHUSIM.

Tema 2 PacTBopbl. Teopus 3JIeKTPOJIUTHYECKON 1M CCOLUALHM.



CBemeHMsT O  pacTBOpax; ONPEACICHHME PacTBOPOB, PACTBOPUTENIH, PACTBOPUMOCT,
KJaccu(uKaIus pacTBOPOB.

DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.

[Ipotiecchl, MPOUCXOAAIINE C ANEKTPOJUTAMU MPU PACIUIABICHUHM U PACTBOPEHUU BEILECTB B
BoJie. PoJib BOJIBI B Mpoliecce 3JIEKTPOJIMTHYECKON AUCCOMauU. Jluccouanus 3JIeKTPOJIUTOB C
pa3HbIM TUIIOM XMMHUYECKOH cBsi3u. CBoiicTBa MOHOB. TermsoBble SIBIEHMSI, CONPOBOXKAAIOIINE
MPOIECCHl PACTBOPEHUSI..

CuIbHBIC U CIIA0BIC DIICKTPOIIUTHI.

Peakiun noHHOrO 0OOMeHa. XMMUYECKHUE CBOMCTBA KUCIIOT, COJICH U OCHOBAaHHMI B CBETE TCOPUU
IEKTPOJIUTUYECKON Aucconranuu. ['uaponmus conen.

Pacuernbie 3amaun. PacyeThl MO XMMHUYECKMM YpPaBHEHHUSAM, €CIM OJHO U3 pearupyroimx
BEILIECTB JAaHO B U30BITKE.

JlaGopaTtopHsble onbIThI. 1. Peakiuu oOMeHa MeJICay pacTBOPaMH JIEKTPOJIUTOB.

Pazgea I1. DiaeMeHTHI-HEeMETAJIbI H UX BAXKHeEHIIUe coOeqNHEeHHUS.
Tema 3. O01asa XapaKTepUCTHKA HEMETAJLJIOB

XUMHYECKUE DJIEMEHThI-HeMeTauibl. [lojokeHHe SJeMEHTOB-HEMETAUIOB B IEPUOJAMYECKOM
cucreme /.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS UX aTOMOB: OOIIME YEPThl U Pa3TUUMS.
OtHOCUTENBHAS 3JIEKTPOOTPUIIATEILHOCTh. CTEIIEHN OKUCIICHUS, BAJICHTHBIE COCTOSIHUSI aTOMOB
HEMETAJUIOB. 3aKOHOMEPHOCTH W3MEHEHUs 3HAUEHUW STUX BEJIMYMH B MEPUOJAX M TPYIIAX
MEePUOIUYECKON CUCTeMbl. TUNU4HbIE (POPMBI BOJOPOJIHBIX M KHUCJIOPOJHBIX COEIUHEHUN
HeMeTaJuloB. PacnipocTpaHeHre HEMETAINIMYECKHUX AIIEMEHTOB B IPUPOJE.

[Ipoctrie BemiecTBa-HemeTawibl. (OcoOeHHOCTHM WX CTpoeHus. Du3znueckre CBONCTBA
(arperaTHO€ COCTOSIHUE, TeMIlepaTypa MIaBIeHUs, KUTIEHUS, paCTBOPUMOCTh B Boae). [lonsTue
00 amwmorporuu. AsutoTpornus yriepoaa, docdopa, cepsl. OOYCIOBICHHOCTH CBOMCTB
AITOTPOTIOB OCOOEHHOCTSIMHU MX CTPOEHUS; IPUMEHEHHUE aJlIIOTPOIIOB.

XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB. [IpUYMHBI XMMHUYECKON HHEPTHOCTH
OJIaropoJIHBIX Ta30B, HU3KOH aKTHMBHOCTH a30Ta, OKUCIUTENBHBIX CBOWCTB M JBONCTBEHHOTO
MOBEJICHUS CEPBI, a30Ta, YIIEPo/ia U KPEMHHS B OKUCIUTEIbHO-BOCCTAHO- BUTEIBHBIX PEAKITUSIX.
OO6mure cBOCTBa HEMETAIIOB M CIIOCOOBI UX MOTYYECHHUS.

Bonoponusie coequnenns HeMeTamwioB. @opMbl BOJOPOAHBIX COCTUHEHUM.

3aKOHOMEPHOCTH M3MEHEHHS! (PU3NYECKUX U XMMHUYECKUX CBOMCTB BOJOPOJHBIX COCIWHEHUI B
3aBUCUMOCTH OT OCOOEHHOCTEH CTpOeHHusi aToMOB oOpasyromux uX 3JieMeHTOB. (CBoWcTBa
BOJAHBIX  PAcTBOPOB  BOJAOPOJHBIX  COEAUHEHUH  HeMmeTawioB.  KHCIOTHO-OCHOBHas
XapaKTEePUCTHKA UX PACTBOPOB.

Briciine kwucnopogHble coeauHeHUs HemeTtaiioB. Okcuabl W ruapokcuasl. Mx cocras,
CTPOEHHE, CBOKCTBA.

Tema 4. Iloarpynna Kucaopoaa u ee THNMYHBIC MPEACTABUTE/IH.

OO0mass xapakTepUCTUKa AJIEMEHTOB MOATPYMIBI KHUCIOPOAa. 3aKOHOMEpPHBIE W3MEHEHHsS B
MmoArpyrIIe. dum3nyecke W XUMHUYECKHE CBOMCTBA XaJbKOI€HOB — IMPOCTBIX BCHICCTB.
buonornueckne ¢yHkimu xanbkoreHoB. Cepa Kak MpPOCTOE BEIIECTBO. AJIJIOTPOIHUS CEpHI.
[Tepexon ammoTponHbIX GopM Apyr B Apyra. XMMUYECKHAE CBOWCTBA cephl. [IpuMeHeHue cepsl.
CepoBogopoji, cTpoeHHe, PU3NYECKUE U XUMHUYECKHE CBOMCTBA. BOCCTaHOBUTENBHBIE CBOHCTBA
cepoBoopoza. KauecTBeHHas peakiiysi Ha CEpOBOAOPO U CYJIb(PUIBI.

Oxkcua cepol (VI), cocras, crpoenue, cpoiictBa. [lonyuenue oxcuna cepol (VI). Cepnas
KHCJIOTa, COCTaB, CTpoeHue, ¢uznyeckue cBoiicTBa. OCOOEHHOCTH €€ PACTBOPEHUS B BOJIE.



XUMHUYECKHUE CBOMCTBA pa30aBICHHOW W KOHIIGHTPUPOBAHHOM CEPHOM KHCIOTHI. OKHUCIH-
TeNbHBIC CBOMCTBA CEepHOW KHUCIOTHL. KadecTBeHHas peakius Ha cyiabpar-uoH. [IpumeHeHHE
CEpPHOM KHUCIIOTBHI.

Tema 5. Honrpynna a30Ta U €€ TUIIHYHDBIC IIPEACTABUTECIIN.

OOmass XapakTepUCTUKa 3JEMEHTOB MOAIPYyNNbl a3oTa. BaxHeilline BOJOpOAHBIE U
KHCJIOPOJHBIE COEAMHEHNUS 3JIEMEHTOB OATPYIIIIBI a30Ta, X 3aKOHOMEPHBIEC U3MEHECHMUS.

A3OT Kak 3JIEMEHT M KaK IIPOCTOE BEIIECTBO. XMMHUUECKHE CBOMCTBA a30Ta. AMMMAK, CTPOEHHUE,
cBoiicTBa. Mexanu3m oOpazoBanus noHa aMMoHHs. COJIM aMMOHUS, UX XUMHUYECKUE CBOWCTBA.
KauecTBeHHas peakuusa Ha HOH aMmMOHUs. [[pumeHeHne aMmMuaka v cojaeid aMMOHUS.

A30THas KMCIIOTa, COCTaB U cTpoeHne. Pusnyeckne 1 XMMUYECKHUE CBOMCTBA a30THOM KUCIOTHI.
OxucnuTenbHble CBOMCTBA a30THOM KHUCIOTHL. CoOnM a30THOM KHUCIOTBI — HUTPATHI.
KauecTBeHHble peakuu Ha a30THYHO KUCJIOTY U ee coiu. [lonyyeHue u npumMeHeHue a30THOM
KHCJIOTBI U €€ COJICH.

®ochop kKak s7MeMEHT M Kak IpocToe BemecTBO. Aiorponus Qochopa. DPusznueckue u
xumudeckne cBoiictBa (ocdopa. Ilpumenenue ¢ocdopa. BomopomHsie U KUCIOPOIHBIC
coenuHeHus (ocdopa, ux cpoiictra. GochopHas kucioTa u ee conu. KauecTBeHHas peakius Ha
docdar-noH.

Munepanbable yaoOpeHus: KiaccUpUKalus, OPUMEpPbl, OCOOCHHOCTH (HU3MOIOTHYECKOTO
BO3/eiicTBUS Ha pacTeHus. [Ipobiiema cBsA3aHHOIO a30Ta.

Tema 6. [loarpynna yriepoaa v ee THIIMYHBIE NPeICTABUTE/IH.

OO0miass XxapakTepUCTUKa 3JEMEHTOB MOATPYIIIBl YyIriiepoja. DJIEKTPOHHOE CTPOEHHE aTOMOB
3JIEMEHTOB MOATPYMIIBI YIIIEPO/ia, pacCpOCTPaHEHUE B IPUPO/IE.

VYriaepog Kak IPOCTOE BEUIECTBO. AJUIOTPONHMS yIiepoja: anmas, rpadur, QymuiepeHst.
Ancop6rust. XuMHUECKUE CBOMCTBA yriiepoaa.

Kucnoponnsie coeaunenus yriepona. OKcuabl yriepoaa, CTPOEHHE, CBOWCTBA, IOIyYCHHE.
VYronbHas Kuciota u ee coiau. KauecTBeHHast peakiiys Ha KapOOHAT-HOH.

Tema 7. O0mue cBeneHust 00 OPraHNYeCKNX COeIMHCHUSX.

[ToHsATHE O MOTMMEPHBIX XUMHUECKUX COCTUHEHUAX. MOHOMEp; MOJIUMEp; CIIOCOOHOCTh aTOMOB
yriepoja 1 KpeMHHUs K 00pa30BaHUIO ITOCIIEAHUX.

CoenuHeHus yriepoja — TMPEAMET CAMOCTOATEIbHOW HAyKH — OPraHMYECKONM XHMHH.
IlepBoHavaIbHBIE CBEIEHUSA O CTPOCHUU OPraHMYECKUX BemecTB. HekoTopeie MONOXKEHUs U
poib Teopun A.M. BytnepoBa B pa3BUTHH TOI HayKH.

OCHOBHBIE KJAacChl YIJIE€BOAOPOAOB. AJKaHbl.. PU3NUECKHE U XMMHUYECKHE CBOMCTBA AJIKAHOB.
CriocoOHOCTD AJIKaHOB K PEaKIMH 3aMEIIeHUS 1 H30MEepU3aIIH.

HemnpenenbHuble yriieBoIOpOAbl — QIKEHbl M QIKUHBL. ['OMOJOTrMYECKHMH psAJl AJIKEHOB.
Homenknarypa. ®usnueckue M XUMHUYECKHE CBOMCTBa ankeHOB. CHOCOOHOCTh ANKEHOB K
peakuMy IPUCOECIMHEHUs M TnojauMepusanuu. [loHATHE O MNOJMMEpPHBIX XHMHYECKHX COe-
JUHEHUAX: MOHOMEp, MOJIUMEp, CTENeHb nonuMepusanuu. [lonudTuieH, monunponuineH —
IIPEJICTaBUTENIN MTOJIMMEPOB. AJIKMHBI, HOMEHKJIaTypa, CBONCTBA.

Pacnpoctpanenue yraeBogoponoB B mpupoje. CoctaB HETH M XapaKTEPUCTUKAa OCHOBHBIX
IPOAYKTOB, IOJTY4aeMbIX U3 HEPTH.

Kucnopoaconepxamue opranudeckue coenuHeHus. I[loHstne o (yHKIMOHAIBHOW TpyIIie.
['omonoruueckue psiipl COMPTOB M Kap- OOHOBBIX KHCIOT. OOmme (GopMyisl KIaccoB ITHX



coequHeHU. DU3NOJOTMYECKOe IEHCTBUE CIHUPTOB HAa OpraHu3M. XUMHYECKHE CBOMCTBA
CIIUPTOB: TOPEHUE, TUAPOTATIOTeHUpOBaHue, aeruaparanus. [loHsITHe 0 MHOTOATOMHBIX CIIUPTax
(rmunepun). OOmMe CBOMCTBA KapOOHOBBIX KUCIOT. Peakius stepudukamnmm.
buonorndeckn BaKHbIC COCTUHEHUS. XUMHUS U THINA: YKUPBI, YTICBOIbI, OCIKH — Ba)KHEHIIIHE
COCTaBHbIC YacTH MHILEBOTO palliOHA YeJoBeKa U KUBOTHHIX. CBOICTBA KUPOB U YIIIEBOJIOB.
Ponp GenkoB B mpupoie U UX XUMUYECKHE CBONCTBA: THIPOJIN3, ICHATYpaITusl.

Hemonctpamuu. 1. OOpa3ipl TPOCTHIX BEIICCTB-HEMETAUIOB M WX COCAWMHEHUH. 2.
Komiekuus npocThIx BEIIECTB-TaJOT€HOB.

JlaGopaTtopHbie onbITh. 1. O3HaKOMIIEHHE ¢ 00pa3liaMu Cepbl U €€ MPUPOJIHBIX COSTUHEHUMU. 2.
O3znakoMyieHHE ¢ 00pa3liaMu COSIMHEHHH raJIOreHOB.

[Ipaktuueckne pabotel. 1. I[lomydeHme aMmmaka M HCCICIOBAaHHUE €r0 CBOMCTB.
O3HakoMJIEHUE C XUMHUYECKUMHU CBOMCTBAMU BOJIHOTO pacTBOpa ammuaka. 2. [lomyuenue okcua
yraepona (IV) m umsydenume ero cBoiictB. Pacno3naBanme kapOonaTtoB. 3. OmnpezeiieHue
KaueCTBEHHOT'0 COCTaBa OPTaHMYECKOTO BEIIECTRA.

Pacuernbie 3amaun. Beluucinenue macchl wid o0beMa MPOAYKTA PEaKIHMH MO HM3BECTHOU
Macce Wi 00beMYy UCXOHOTO BEIIECTBA, COAECPKAIIETO IPUMECH.

Pazgea 111. Meraibl.
Tema 8. O01Me cBOIiCTBAa METALJIOB.

[TonoxxeHne MeTanmaoB B mepuoaudeckoil cucreme. OCOOEHHOCTH CTPOEHUSI aTOMOB METAJUIOB:
S-, p- u d-amemeHtoB. Meramindeckas cBs3b. Kpucramumueckue peuretkn. OOmpe u
cnenuduyeckne (U3NIECKUe CBOMCTBA MeTauioB. OOIIME XMMHYECKHE CBOIMCTBA METaJIOB.
DNEKTPOXUMHUECKUI Pl HAPSHKEHUS METAJUIOB. DJIEKTPOJIM3 paciljlaBOB U PACTBOPOB COJICH.
[TpakTueckoe 3HaueHue 3eKkTpoiau3a. CnocoOHOCTh METAIOB 00Pa30BbIBaTh CIIaBbl. O0Imue
CBEJ/IEHUS O CIlJIaBax.

ITonsiTHE O KOPPO3UH METAJLIOB.

Tema 9. MeTa1bl IJ1aBHBIX M NO0OYHBIX MOATPYIIII.

Mertannel — snemenTsl | —II rpynn. Ctpoenne atomoB xumuueckux sneMeHToB IA- u IIA-
TPYII, UX CPaBHHUTENbHAs XapakTepucTuka. DU3MYECKHe W XMMHYECKHE CBOMCTBA MPOCTHIX
BEILECTB, OKCHJIOB U TUJPOKCUIOB, cojiei. [IpuMeHeHHe IMIEeTOUHBIX M IIEIOYHO3EMENIbHBIX
MeTayuioB. MuHepaibl KalbliMsi, UX COCTaB, OCOOCHHOCTH CBOMCTB, OOJIACTH MPAKTUYECKOTO
npuMeHeHUs. JKeCTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHUN: XUMHYECKHUH DJIEMEHT, NPOCTOE BemecTBO. DU3NUECKHEe W XHUMHUUYECKHE
cBoiicTBa. Pacnipoctpanenue B npupoae. OCHOBHbIE MUHepanbl. [IpruMeHeHne B cOBpeMEHHOM
TexXHUKe. BakHelme coeTMHEeHNs aTFOMUHUS: OKCHIBI M THAPOKCHIBI; aM(bOTEPHBINA XapaKTep
HUX CBOMCTB.

XKeneso, mapranerr, XxpoMm Kak npeacraButenu d-ameMeHToB. JKene3o Kak mpocToe BEIIEeCTRO.
duznyeckue U XUMHIeckue cBoicTBa. CocTaB, 0COOEHHOCTH CBOMCTB U MPUMEHEHHUE YyTyHA U
CTaJI KaK Ba)KHEHIIMX cruiaBoB xkene3a. O crnoco0ax XMMHUYECKON aHTUKOPPO3UMHOM 3aIUThI
criaBoB kene3a. KpaTkue cCBeAEHHS O BaXKHEMIIMX COEIMHEHMSIX METaIOB (OKCHABI U
TUAPOKCHJIBI), WX TIOBEICHHE B OKHUCIMTEIHLHO-BOCCTAHOBHUTEIBHBIX peakmusax. CoeauHeHus
xerne3a — Fe?*, Fe*. KauecTBeHHbIe peakly Ha UOHBI )kele3a. buonoruueckas pojab METalIOB.

Hemonctpamuu. 1. OOpa3ibl METaUIOB M MX COeAUWHEHUN. 2. B3auMoaeicTBue MeTaioB ¢
HeMeTaJlJlaMd M BOJOA.

JlaGopaTopubie ombIThl. 1. PaccmoTpenme 00pasioB METauioB, WX COJIEH W TPUPOTHBIX
COCIUHCHMI.

[IpakTueckoe 3aHgTHe. PelieHne 3KCnepuMEHTaIbHbBIX 33/1a4 110 TeMe «MeTalliby.



Pazgea IV. IIpon3BoacTBO HEOPraHUYeCKUX BelleCTB.
Tema 10. IIpou3BoACTBO HEOPraHMYECKUX BeLIECTB U UX IPUMEHEHHeE.

XUMHYECKasi TEXHOJIOIUs KaKk Hayka. B3auMOCBS3b HayKH XUMHUHM C XMMHYECKOM TEXHOJIOTHEN
(3HaUE€HHE YYEHHH O KUHETHKE, KaTaliu3e, YHEPreTUKE XUMHUYECKHX peakUuil B XMMHUYECKOMN
TexHosioruu). [loHsATHE 0 XUMUKO-TEXHOJIOTHYECKOM Ipolecce. [ToHaTne 0 CHCTEMHOM MOAXO01e
K OpraHu3ali XMMHUYECKOTO IPOU3BOJCTBA; HEOOXOIMMOCTh B3aWMOCBS3M SKOHOMHYECKHUX,
9KOJIOTUYECKUX, TEXHOJIOTMYECKUX TpeOoBaHMH. XUMHKO-TEXHOJOTMUECKU mpolecc Ha
pUMepe MPOU3BOJICTBA CEPHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM. Pa3indnbie BUABI CHIPBS IS
IIPOU3BOJCTBA CEPHOM KUCIOThI. CUHTE3 aMMHUaKa. Y CJIOBUS NIPOTEKaHWsI XUMUYECKUX PEaKIIUM,
ux ammapatrypHoe odopmienune. CrocoObl ympaBieHUS XHMHUYECKHUMH pPEaKIHUsIMU B
IPOM3BOJICTBEHHBIX YCHOBHsX. IIpuHIMOBI XUMHUYecKOM TexHosiorud. HayuHble crnocoObl
OpraHu3alyd W ONTUMH3alMU IPOM3BOJCTBA B COBPEMEHHBIX YycinoBusax. [lonsarue o
B3aMMOCBS3H: ChIPbE — XUMHUKO-TEXHOJOTUYECKHM NPOLECC — IPOAYKT.

Meramnyprusi. XMMHKO-TEXHOJIOTUYECKHAE OCHOBBI ITOIYyYEHUsI METAJUIOB U3 pyA. JloMEeHHOe
POM3BOJCTBO. PaznuuHble criocoObl
npousBozacTBa cranu. JlernpoBannsle ctanu. [IpobiaeMa paroHaILHOTO UCTIONB30BAHUS CHIPBS.
ITepcrieKTUBHBIE TEXHOJIOTUH MTOJIyYE€HUSI METAJIIOB.

Jemonctpauuu. 1. Monenu npou3BoAcTBa CEPHOM KUCIOThI, aMMHUaKa.

Pe3yabTaThbl 0CBOCHHA Kypca XMMHH

I/I3y‘leHI/IC XMMHH B OCHOBHOH IIKOJI€ JaET BO3MOKHOCTH JOCTHYb CICAYIOIHUX pE3YJIbTAaTOB
B HalpaBJICHUHU JUYHOCTHOI'O PAa3BUTHA:

1) BocOUTaHUE pOCCHﬁCKOﬁ Fpa)KHaHCKOﬁ HACHTUYHOCTU: IIaTPUOTHU3MA, YBAXKCHHUA K
OTequTBy, IponuIoMy U HACTOAIIEMY MHOT'OHAIIUOHAJIbHOT'O Hapoda POCCI/II/I; OCO3HAHHE CBOEH
3THUYECKOH MPUHAJIC)KHOCTHU, 3HAHUC UCTOPUH, A3bIKA, KYJIBTYPbl CBOCTO HapOda, CBOCTO Kpasd,
OCHOB KYJIbTYPHOTO HACJICAUSA HApPOJ0B Poccuu u YCJIOBCYCCTBA; YCBOCHUC I'YMAHUCTUYCCKUX,
ACMOKPATUYICCKUX U TPAAULIMOHHBIX IIEHHOCTE€H MHOTOHAIIMOHAIBHOIO pOCCHfICKOl"O O6H_ICCTBa;
BOCIIMTAHUC TYBCTBA OTBETCTBCHHOCTHU U J0OJIT'a IICPEI POﬂHHOﬁ;

2) ¢popMHpOBaHHE OTBETCTBEHHOI'O OTHOLICHHMS K YYEHHMIO, TOTOBHOCTU M CHOCOOHOCTH
0o0yyaroImuxcst K CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO HA OCHOBE MOTHBAIlMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M HOCTPOECHMIO JalbHEHIeH WHAMBHUIYalIbHON TpaeKTOpUU
o0Opa3oBaHus Ha 6a3e OPUEHTHPOBKHU B MUpE MTpodeccuit U MpodecCHOHANBHBIX MPEANOUYTEHUN ¢
y4€TOM YCTOMYMBBIX TO3HABATENbHBIX MHTEPECOB, a TakXKe Ha OCHOBE (POPMHPOBAHUS
YBa)XUTEJILHOTO OTHOLIEHUS K TPYly, Pa3BUTHS ONbITA YYACTHS B COLIMAJILHO 3HAYUMOM TPY/IE;

3) (GopMuUpOBaHUE LETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKH W OOIIECTBEHHOW IPAKTUKH, YYUTHIBAIOUIETO COIMAJIBbHOE, KYJIbTYpHOE,
SI3BIKOBOE, JTyXOBHOE MHOT000pa3rne COBPEMEHHOT'O MHPA;

4) (opMuUpoBaHHE KOMMYHHKAaTHBHON KOMIETEHTHOCTH B OOLIEHMHM U COTPYTHHYECTBE CO
CBEPCTHHKAaMM, JAETbMHM CTAapUIero W MIAJIIEr0 BO3pacTa, B3pOCIBIMH B  IIpoLECCe
00pa3oBaTeNbHON, 0OLIECTBEHHO MOJIE3HOM, YueOHO-UCCIe10BaTeIbCKON, TBOPUECKOM U APYTUX
BUJIOB JIEATENBHOCTH;

5) (hopMHpOBaHHE IIEHHOCTH 3J0POBOTO M Oe3omacHOro obpas3a *KU3HHU; YCBOCHUE IPABHII
WHAVBUAYAILHOTO U KOJIJIEKTUBHOTO O€30IMacCHOTO TMOBEJCHHS B YPE3BBIYAMHBIX CHUTYAIIUAX,
YIPOXKAOUIUX JKU3HU U 3J0POBBIO JIFO/IEH, MPaBUJI IOBEACHUS Ha TPAHCIIOPTE U HA I0pOrax;

6) (OpMHpPOBaHHE OCHOB HKOJOTHYECKOW KYJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJOTMYECKOI'O MBIIUIEHUS, PAa3BUTUE OIbITA 3KOJOTMYECKH OPHUEHTUPOBAHHOM,
pedIeKCUBHO-0LIEHOYHOM U MPAKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYaIlUsX.



MeTtanpeAMeTHBIMH Pe3yJIbTaTAMU OCBOEHHUS OCHOBHOI 00pa3oBaTeNbHON MPOTrpamMMBbI
OCHOBHOT'O 00111ero 00pa3oBaHUs ABISIOTCS:

1) yMEHHUE CaMOCTOSTEIBHO OINPEACIATh e CBOEr0 0OYYCHHUS, CTaBUTh U (DOPMYIHPOBATH
Juisi ceOsi HOBBIE 3amauM B yu€0e W TMO3HABATEIBHOW JESTEIBHOCTH, Pa3BUBaTh MOTHUBBI U
MHTEPECHI CBOEU NTO3HABATEIBHOU JIESITEIBHOCTH;

2) YMEHHME CAaMOCTOSTEIbHO IUIAHMPOBAThb IIyTH JOCTHIKEHUs LeJIed, B TOM 4HCIIE
IbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHBIC CIOCOOBI pelIeHus y4eOHbIX U
IIO3HABATEJIbHBIX 3a7a4;

3) YMEHHME COOTHOCUTH CBOM JEWUCTBUS C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH [JESTENbHOCTH B MPOLECCE MAOCTUKEHUS PE3ylbTaTa, OHNPEAENISTh CIIOCOOBI
JEICTBUI B paMKax MPEUI0KEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JAECHCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYALUEH;

4) yMEHHE OICHHMBATh MPABUIBHOCTh BBINOJHEHUS Yy4eOHOW 3agaud, COOCTBEHHBIE
BO3MOXKHOCTH €€ pEeLICHNUS;

5) BIQJICHHE OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH, MPUHATHUS PEIICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B yueOHOM M MO3HABATEILHOM I€ITEIILHOCTH;

6) YMEHHME OIpENesITh IOHATHSA, CO3JaBaTh OOOOIEHUs, YyCTaHABIMBaThb aHAJIOTUH,
KJIaccu(pUIUpOBaTh, CaMOCTOSITEIIPHO BHIOMPATh OCHOBAHUS M KPUTEPUU JUIA KIaCCUPUKAIHH,
YCTaHAaBIUBATh  IPUYMHHO-CICJCTBEHHBIC CBA3H, CTPOUTH JIOTHYECKOE  PpaCCyXICHHE,
YMO3aK/II04eHNEe (MHIYKTUBHOE, J€AYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOIBL;

7) YMCHHUC CO34aBaTh, IPUMCHATH U Hp€O6pa3OBBIBaTI) 3HAaKHN WU CUMBOIJIBI, MOJACIIM U CXEMbI
AJId pCUICHUA y‘IG6HBIX " IO3HAaBaTCJIbHBIX 3a1a4,

8) CMBICIIOBOE UTEHUE;

9) yMEHHE OpraHM30BBIBATH Y4EOHOE COTPYTHHYECTBO M COBMECTHYIO IESTEIBHOCTH C
YUHTEJIEM U CBEpCTHUKAaMU; paboTaTh UHIAMBUIYaJIbHO U B TPYIIIE: HAXOJUTh O0IIee pelieHue u
paspemarh KOH(IMKTHI Ha OCHOBE COTJIACOBAaHUS MO3UIUI U Y4€Ta HHTEPECOB; (POPMYIUPOBATD,
apryMEHTHUPOBAaTh U OTCTaWBaTh CBOE MHEHUE;

10) yMEHHE OCO3HAaHHO HCIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajadeil
KOMMYHUKAIIUU JJI1 BBIPAKEHUS] CBOMX YYBCTB, MBICIEH M TMOTPEOHOCTEH; TUTAHHUPOBAHUS U
peryJIsIiMUA CBOEU AESATEIbHOCTH; BIIAJICHUE YCTHOW M NMHCHBMEHHOW PEYbI0, MOHOJOTHYECKON
KOHTEKCTHOM pEublo;

11) ¢opmupoBaHMe W  pa3BUTHE KOMIETEHTHOCTM B  0O0JacTH  MCIOJIb30BaHUS
MH(OPMaLOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

12) ¢opMupoBaHHE M pPa3BUTUE HSKOJIOIMUECKOTO MBIIIJICHUS, YMEHHUE INPUMEHSTh €ro B
MO3HABATEIbHON, KOMMYHMKAaTHUBHOM, COLMAlIbHOW TPAaKTHUKE U  NpOPecCHOHaTbHON
OpHEHTALNH.

B oGmacti npeaMeTHBIX pe3yabTaToOB 00pa3oBaTeIbHas OpraHu3aIs o01ero oopa3oBaHus
peanu3yeT cIeayrolIne 3a1a4uu:

1) ¢dopMHupoBaHUE TIEPBOHAYAIBHBIX CHUCTEMATH3UPOBAHHBIX MPEACTABICHUN O BEIIECTBAX,
WX TPEBPAICHUAX M NPAKTHYECKOM NPUMEHEHWH; OBJIAJICHUE TMOHSITUWHBIM ammaparoM |
CHMBOJIMYECKHUM SI3IKOM XUMUH;

2) OCO3HaHHWE OOBEKTHUBHOW 3HAYUMOCTH OCHOB XHMMHYECKOM HayKuM Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHUS, XUMUUYECKHUX MPEBPALICHUN HEOPTAaHMYECKUX U OPraHUYECKHX
BEUIECTB KAaK OCHOBBbl MHOTHMX SIBJICHMH JKMBOW M HEXHBOW NPUPOJIBI, yIiIyOlieHue
IIPEACTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA;

3) OBJIQZICHHME OCHOBAMHM XHMHYECKOM TI'PaMOTHOCTH: CIIOCOOHOCTHIO AaHAJIU3UPOBATh WU
00BEKTUBHO OLICHUBATH KU3HCHHBIC CUTyalluH, CBA3AHHBLIC C XI/IMHCfI, HaBBIKAMH 0€30MaCHOTO
oOpallieHusi ¢ BEIIeCTBAMH, UCIOIb3YEMbIMU B MTOBCEITHEBHOM KU3HU, YMEHUEM aHAIU3UPOBATh
U TUJIAaHUPOBATh SKOJOTMYECKH O€30MacHOe MOBEIECHHUE B LENSIX COXPAaHEHUS 3J0pPOBbS U
OKpYKaloIle Cpeibl;

4) ¢opMupoBaHME YMEHHMH yCTaHABIMBATh CBSI3W MEXIy peabHO HaOJI01aeMbIMU
XUMHUYECKUMH SIBJICHUSMHU U MPOLIECCAMU, TPOUCXOIAIIMMHA B MUKPOMHUPE, OOBIICHITh TPUUHHBI



MHOFOO6paBI/I$I BC€IICCTB, 3aBHUCHUMOCTb HX CBOMCTB OT COCTaRa H CTPOCHUA, a TaKKC
3aBUCUMOCTDb IPUMCHCHUS BCIICCTB OT UX CBOICTB:

5) NpUOOpPETeHHE OIbITa KCIONb30BAHUS PA3IUYHBIX METOJOB HW3YYEHHS BEIIECTB:
HAOJII0/IEHUS 32 UX MPEBPAIICHUSIMHU MPU MPOBEICHUH HECIOKHBIX XMMHUUECKUX IKCIEPUMEHTOB
C UCIOJIb30BaHUEM J1AOOPATOPHOTrO 000PYI0BaHUS U MPUOOPOB;

6) (opmMupoBaHME TPEACTABICHUH O 3HAYCHHMM XUMHUYECKOW HAayKd B pElICHUU
COBPEMEHHBIX SKOJOTMYECKHUX MpoOJieM, B TOM 4YHCII€ B NPEJOTBPAIICHUM TEXHOTEHHBIX U
9KOJIOTMYECKHUX KaTacTpod.

TpeGoBaHNs K YPOBHIO NOATOTOBKH 00YyUYaKOLIUXCS

B xozxe npenoaaBanust xumuu, pabodasi mporpaMmma npeaycMaTpuBaeT (GopMUpPOBaHUE Y
ydJamuxcst oOIIeyuyeOHbIX YMEHHMH M HaBBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB JEATEIBHOCTH U
KJIFOUEBBIX KOMITETECHIIUM.

B »ToM HampaBiieHMH TpPUOPUTETaAMH JI Y4EOHOro mpenMera «XuUMHUs» Ha CTYINEHU
OCHOBHOTO OOIIIeT0 00pa30BaHUS SBIISIOTCS: HUCIIONb30BAHKE VISl IO3HAHUS OKPYXKAIOIIET0 MUpa
pa3IUYHBIX METOJOB (HAaONIOAEHUS, M3MEPEHMs, ONbIThl, AKCIEPUMEHT); IPOBEACHUE
MPAKTUYECKUX U JIa0OpAaTOPHBIX pPAa0OT, HECIOXKHBIX OJKCHEPUMEHTOB M ONUCaHHE WX
pEe3yabTaTOB; HWCIOJB30BAHUE PA3MUYHBIX HCTOYHHUKOB HHGOpMAIMM  JUIS  pEIICHUS
MO3HABATENIbHBIX 33/1a4; COOIOICHIE HOPM U MPaBJI MOBEJCHHS B XUMUYECKHUX 1a00paTOpUsX,
B OKpYXKalolllel cpelie, a TaKKe PaBUJI 3J0pOBOro 00pa3a KU3HU.

B pe3yaibmame uzyuenus Xumuu yueHuK 001x4cen
3HATH/IIOHUMATH:

. 8adICHelluUe XUMUYECKUEe NOHAMUA . BEIIECTBO, XUMHUYECKHN DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAs M MOJICKY/SIpHAas MAacChl, HOH, a/UIOTPOIHs, H30TOIIbI,
XUMHNYECKaA CBA3b, SHGKTPOOTpI/IIIaTCJ'H)HOCTB, BaJICHTHOCTb, CTCIICHb OKHUCJICHUS, MOIJIb,
MOJISIpHAsE Macca, MOJISAPHBIH 00beM, BEIIEeCTBA MOJIEKYISAPHOTO M HEMOJEKYISAPHOTO
CTpOGHI/IFI, paCTBOpBI, SHGKTpOJ'II/IT nu HCBJ’IGKTpOJ’II/IT, SHCKTPOHI/ITI/ILICCKEU[ Jucconuanus,
OKHCJIUTENIb W BOCCTAHOBHTENIb, OKHCJIEHHE K BOCCTAHOBJEHHE, TEIUIOBOH 3ddekT
peaKHI/II/I, CKOpOCTI) XI/IMI/ILIeCKOI\/JI pCaKHI/H/I, KaTaJius, XUMHUYCCKOC paBHOBeCI/Ie,
YIJIEPOIHBIN CKeJleT, QYHKIMOHAIbHAS TPYIIa, H30MEPHUs, TOMOJIOTHUS;

L4 OCHOBHbBIC 3AKOHbl Xumuu. COXpPaHCHHA MACChl BCUICCTB, IOCTOSHCTBA COCTaBa,
HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH;

L4 OCHOBHbIC meopuu Xumuu. XHUMHYCCKOM CBs3U, SHCKTPOHHTHHGCKOﬁ JUucconmanuu,
CTPOCHUS OPraHUYICCKUX COCHHHGHHﬁ;

L4 saiicHelluue seuiecmea u mamepuaiivbl. OCHOBHBIC MCTAJIJIBI M CILIABBI, CEpHAasA, COJIsIHas,

a30THas W YKCYCHas KHCIOTHI; WIENOYM, aMMHUAK, MUHEpalbHbIE YIOOpPEHHsS, METaH,
STUJIEH, AaleTUJIeH, OCEH30JI, JTAaHOJ, KHUPHI, MbUIA, TJIOKO3a, caxapo3a, Kpaxma,
KJIeTYaTKa, OCNIKH, NCKYCCTBEHHBIC 1 CHHTETUYECKHE BOJIOKHA, KAyYyKH, MJIaCTMACCHI.

yMeTbh
. Ha3pléamp  V3YYECHHBIE BELIECTBA [0  «TPUBHAIBHON» WIM  MEXIYHapOIHON
HOMEHKJIAType;
. onpedenams. BAICHTHOCTb M CTENEHb OKUCIEHHUS XUMUYECKUX JJIEMEHTOB, THUI

XMMHYECKON CBSI3M B COCAMHEHMSX, 3apsA] MOHA, XapakTep CpeAbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COECTUHEHUMN, OKUCIUTEIb U BOCCTAHOBUTEIb, IPUHAIJIEAKHOCTh BEIIECTB
K paSHHqHBIM KJ1accaM OpFaHI/I‘—IeCKI/IX CO€I[I/IH€HI/II\/'I;

L xapakmepmoeamb: 3JICMCHTBI MaJlbIX HepI/IOI[OB II0 UX ITOJIOKCHHUIO B HepI/IOILPI‘{CCKOfI
cucreme J[.M.MenneneeBa; oOmme XWMHYECKHE CBOMCTBA METAJNIOB, HEMETAIIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYeCKHX COCIUHEHUN; CTPOCHUE U
XUMHUYECKHE CBOMCTBA M3YUYCHHBIX OPTAaHUYECKUX COCTUHEHU;



00bACHAMY . 3aBUCUMOCTh CBOWCTB BEIIECTB OT HX COCTaBA W CTPOCHUS; HPHUPOLY
XUMUYECKON CBSI3U (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOI), 3aBUCHUMOCTb CKOpPOCTH
XUMHUYECKON peaKIMU U MOJ0KEHUSI XUMUYECKOTO PaBHOBECHS OT Pa3JIMYHBIX (PaKTOPOB;
6bINONHAMbL ~ XUMUYECKUWl  IKCHEpUMEHm  TI0  PACHO3HABAHMIO  BAKHEHIIUX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB;

npooOums CaMOCTOSITEILHBI TOWCK XHUMHUYECKOH HH(OpMAIMH C HCHOJIb30BaHUEM
pa3IMYHbIX HMCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX W3JaHHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); UCHOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU it 00paboTKH U
nepesaud XuMU4ecKoi HHPOPMAIUH U €€ TPECTaBICHUS B Pa3IMUHbIX opMax.

HCII0JIb30BATHh HpPIOﬁpeTeHHLIe 3HAHUA U YMCHHUA B HpaKTquCKOﬁ JECATECJIBbHOCTH U
NOBCEAHEBHOM KM3HM JIJIS:

00BSACHEHUS! XUMUYECKUX SBIICHUH, MPOUCXOIAINX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;
ONPEACIICHUs BO3MOKHOCTH IPOTEKAHUS XHWMHYECKUX MPEBPALICHUA B Pa3IMYHBIX
YCIIOBHSIX U OLEHKH MX MOCIJIE/ICTBHIA;

HKOJIOTUYECKH IPAMOTHOIO ITOBEJCHUS B OKPYKAIOLIEH CpeJIe;

OLICHKH BIIMSIHUSI XUMUYECKOTO 3arpsi3HEHHs] OKPYKAIOIIEH Cpeibl HA OPraHu3M YeJIOBeKa
Y Ha JIPYTU€ )KUBbIE OPTaHU3MBbI;

Oe3omacHOro oOpalleHUus C TOPIOUYMMU U TOKCUYHBIMU BEIIECTBAMU, J1a0OPATOPHBIM
000pyI0BaHUEM;

MPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIICHTPAIUH B OBITY M HA MIPOU3BO/ICTBE;
KPUTHYECKOH OIICHKH JIOCTOBEPHOCTH XUMHYECKOW WH(GOpMANWHU, TOCTYMAIEH U3
Pa3HbIX HICTOYHUKOB.
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