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IlosicHuTeILHAS 3alICKA

[Ipenmer xumun cnenuduyeH. YCHIEMIHOCTh €ro HM3Y4YEeHHUs CBS3aHAa C OBJAJCHUEM
XUMUYECKUM SI3BIKOM, COOJIIOJICHHEM TEXHHKH O€30MaCHOCTH INPH BBIIOJIHEHUH XUMHYECKOTO
9KCIEPUMEHTA, OCO3HAHNEM MHOTOUYMCIIEHHBIX CBSA3E€H XUMHHU C APYTUMU IIPEIMETaMH.

Leas kypca - BOOpYKEHHE yJalIUMXCs OCHOBAMH XMMHYECKHX 3HAHUH, HEOOXOIUMBIX
JUI TOBCEAHEBHOW >KU3HH, IMPOU3BOJCTBEHHOW MESTEIBbHOCTH, IPOAOJDKEHUS O0O0pa3oBaHMS,
MIpaBWJIbHOM OpUEHTAlMM U TOBEAECHHUU B OKpPY)KAIOIIEW cpesie, BHECEHUE CYIIECTBEHHOIO
BKJIaJ]a B Pa3BUTHE HAYYHOTO MUPOTIOHUMAHUS y4alllUXCsl.

B nanHOl mnporpamMme BbIpa)keHa T'yMaHHCTUYECKass M XUMHUKO - D3KOJOTHYecKas
HANpaBJICHHOCTh M OpHWEHTAlMs Ha pa3BHBammiee oOydeHwe. B Hell oTpakeHa cucrema
BAKHEHIINX XMMHUYECKUX 3HAHUM, pacKpbITa poJib XUMUU B MO3HAHUU OKPYXKAIOIIEr0 MUpA, B
MOBBIIIEHUN YPOBHS MaTe€pHaIbHOM >KM3HHM OOIIECTBA, B Pa3BUTUHU €r0 KYJIbTYPbl, B PELLICHUU
BAYKHEHIIMX MPOOJIEM COBPEMEHHOCTH.

3apaum Kypca:

" BOOPY)KHUTb yYalllUXCSl 3HAHUSIMU OCHOB HAayKM M XMMHUYECKOM TEXHOJIOIMH, coco0aMu HX
NoOBbIBaHUS, IepepadOTKU U TPUMEHEHUS;

" pacKpbITh POJb XUMHUHU B MO3HAHMM MPHUPOJABI U 0OECIeYeHHH >KU3HMU OOIIecTBa, MOKa3aTh
3HaueHHE OOIEero XMMHUYECKOro oOpa3oBaHMs JUIsS MPaBUIbHONW OpPHUEHTALMU B KU3HU B
YCIIOBUAX YXYALIEHUU IKOJIOTUYECKON 00CTaHOBKY;

® BHECTHU BKJIaJ B pa3BUTHE HAYYHOT'O MUPONOHMMAHUS YUYEHUKA;

® pa3BUTh BHYTPEHHIOIO MOTHBAIIMIO YUE€HHUS, TOBBICUTh MHTEPEC K MMO3HAHUIO XUMUHU;

" pa3BUTb IKOJIOTUYECKYIO KYIbTYPY yUaIIUXCSL.

JlaHHas nmporpaMMa OpUeHTHPOBaHa Ha 00111e00pa30BaTe/IbHbIE KIIACCHL.

HopmaTuBHbIe IpaBoBbIe IOKYMEHTbI

PaGouass mporpamMMa mo XuMuM pa3paboTaHa B COOTBETCTBHH CO CIEIYIOLIUMU
JOKYMEHTaMHU.
1. denpepanbHBI TOCYIAPCTBEHHBI 00pa30BaTeNbHBIN CTaHAAPT, MpHKa3 MHUHOOpHAYKH
P® ot 17.12.10 Ne 1897 (5-9 ku.);
2. Ilporpamma mo xumum i 8-11 kimaccoB oOmieoOpa3oBaTENbHBIX YUPEKACHUN, aBTOP
H.E.Ky3nenoBa, M.: Bentana — I'pad, 2016.

PaGouas mporpamMma Ha H3y4eHHE XMMUU B OCHOBHOM IIKOJIE OTBOJUT 2 y4yeOHBIX Haca B
HeJeno B TeueHue AByx Jjet (8 u 9 kimaccel). Beero 140 gyacos.

Y4eOHO-MeTOANYECKHIT KOMILIEKT

1. H.E.Ky3nenosa IIporpammsl o xumuu i 8-11 kinaccoB o61ieo0pazoBaTeabHbIX
yupexaenuit M: Benrana-I'pad, 2016 rox.

2. H.E.Kysznenosa, 1.M.Tutosa, H.H.I'apa, A.}O.)XKerun. Xumus: 8 knacc: yd4eOHUK JU1s
yyamuxcs oouieoopazoBarenbHbIX yupexxaeHuidi. M: Benrtana-I'pag, 2020 roa.

3. H.E.Ky3nenoBa, A.H.JleBkun 3anaunuk no xumui. 8 kii. — M.: Benrtana-I'pad, 2010.



YueOHO-TeMaTHUYECKHIi IJIAH

8 kiaace

Tema

Koa-Bo
4acoB

Koa-Bo
K/p

Koa-Bo
np/p

Conepxxanue BOCIMTAHUS

Beenenue. MeTonbl u3ydeHus

XUMUU.

3

WHTemiekryaabHOe BOCIUTAHUE.
®DopMUpOBaHUE MPEICTABICHUI
0 HAY4YHOU KapTHUHE MUpa.
DopMHUpOBaHHE IKOIOTHYECKUX
3HAHUN:

- pOJib XMUMHH B COBPEMEHHOM
MUpE IJIs1 OCO3HAHUS
IIOJIOKHUTEIBHOI'O U
OTPULIATENBHOIO BO3AEUCTBUSA €€
Ha IPUPONY U KU3Hb YEIOBEKA,
-XapaKTEpPU30BaTh METO/IbI
W3y4YeHHUs] XUMHH (HaOIoIeH e,
9KCIIEPUMEHT, U3MEPEHHE,
MO/JIEIMPOBAHNE) U UX POJIb B
IMO3HAHUU MHpa BEIICCTB U
peakiuii;

- [IpaBUJIa TEXHUKU
Oe3omacHOCTH TIpH padoTe C
XUMHUYCECKNMHU BEOICCTBAMHU U
000pyI0BaHUEM C TIEITBIO
(dhopMupoBaHUs OEPEKHOTO
OTHOUIEHUS K CBOEMY 370POBbIO
U 370POBBIO OKPYXKAIOIIHX.

XUMHYECKHUE DJIEMEHTBI 1
BCIICCTBA B CBCTC ATOMHO-
MOJICKYJIAPHOTI'O YYCHU

14

®opMUpOBaHHUE HAYUYHOTO
MHPOBO33PEHHS:

- WCTOpPHSI CTAHOBJICHUS
XUMHYECKON HAyKH;

- XHMHYEeCKasi OpraHu3aIus
>KMBOM U HEXKMBOUM MPUPOJIBI.

XUMHUYECKUE PEAKIUH.
3aKOHBI COXpaHEHHUS MacChl U

SHEPTHH.

DopMUPOBAHKE IKOTOTUIECKUX
3HAHUI:

- pelaTh 3a1a4u ¢
9KOJIOTMYECKUM COIEPIKaHUEM;
- IpaBUJIa TEXHUKU
0e301acHOCTH IPH BHIITOTHEHUH
MPAKTUIECKUX PA0OT ¢ ebI0
(hopmupoBaHus OEPEKHOTO
OTHOLIEHUS K CBOEMY 3JJOPOBBIO
U 310POBBIO OKPY>KAIOLIUX.

Bemiecta B okpyxatoiei Hac
MPUPOJIE U TEXHUKE.

DopMupoBaHKE HAYYHOTO
MHPOBO33PEHUSI:

- IOHUMAaTh MaTepHAIbHOE
€/IMHCTBO BEILECTB IPUPOIBI,
M03HABAEMOCTH 3aKOHOB
IPUPOJIBL.

YMCTBEHHOE BOCITUTAHUE:
OCYILECTBIISIFOT ~ KOHTPOJb  HaJ
MpPOLIECCOM U PE3yIbTaTOM
yueOHOH NesITENbHOCTH, YMEIOT
BBIOMpATh KEIaeMbli YpOBEHb
pE3yIBTATOB MO XUMHH.




ITondarue o razax. Bo3gyx.
Kucnopoa. I'openue.

DKOJI0ru4ecKoe BOCIIUTAHHE:
MaCIITaOBI HCIIOJIB30BaHU
KHCIIOpOAAa B MPOMBIIUICHHOCTH,
OBITY, SHEpPIreTHUKE. 3arps3HEHUC
aTMochepsl MPOTYyKTaMU
HEMOJHOro  cropanus.  Ponb
pacTteHuit B MIOAAEPKAHUU
MTOCTOSIHCTBA COCTaBa BO3/yXa.

OCHOBHBIE KJTaCCHI
HEOPTaHUYECKUX COEUHEHUN
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DopMUPOBaHUE HAYYHOT O
MHUPOBO33PEHHUS:

- MaTepUaJIbHOE CTUHCTBO
BEIIECTB MPUPOIBLI MTyTEM
WJUTIOCTPHPOBAHUS
F€HETUYECKOW B3aUMOCBS3HU
MEXTY BelecTBaMH (IIPOCToe
BEIECTBO-OKCHI-THIPOKCH/I -
COJTb)

DopMUPOBAHUE IKOJTOTUIECKUX
3HAHW:

- KPUTHYECKH OIICHUBATH
MH(OPMAITHIO O BEIEeCTBAX,
WCIIOJIB3yEMBIX B OBITY;
BO3JIEHCTBUE XUMUYECKUX
BEIECTB Ha OPTaHU3M UEIIOBEKa
Y TIPUPO.Y, IPaBIIIa
0e30macHOro 0OpaIeHus ¢
XUMHYECKUMH BEIIECTBAMU;
®opMupoBaHUEe MOTUBAITUU
yaeOHOM TeITeTLHOCTH:

- (opMHpOBaHHE YCTOWYHUBOIO
MO3HaBaTEIHHOIO0 MHTEpeca,
T0003HATEIBEHOCTH B N3YYEHUH
MHpa BEIECTB MyTEM MOy SHHS
JIOTIOJTHUTENFHON WH(OpMAITII
W3 Pa3IMIHBIX HCTOYHUKOB O
3HAYEHUH OT/IEIbHBIX
MpeACTaBUTENeH
HEOPTaHWYECKUX COCAMHEHHI.

Crpoenue atoma

dopMupoBaHue
NaTPUOTUYECKOTO BOCIIUTaHMS:

- 3HaTh UCTOPHIO PA3BUTHUS
ydeHus 00 aromax. Bkmag
POCCHICKUX YUEHBIX B OTKPBITHE
CTPOEHHSI aToMa.

[Tepuonuueckuii 3aKoH u
TIepUOANYECKasi CHCTEMA
anemenToB .M. MenneneeBa

dopMUpOBaHKE HAYYHOTO
MUPOBO33PEHUS:

- PACKpBITHE HAYYHOTO U
MUPOBO33PEHYECKOT0 3HAUCHHUS
MEPUOIMYECKOrO 3aKOHA U
MEPUOIMYECKON CHCTEMBI
XUMHYECKUX 3JIEMECHTOB

J. . Meneneena.

CrpoeHue BelecTsa

DopMuUpoBaHKE HAYYHOTO
MHPOBO33PEHUS:
- 3HATh IPUYUHHO-CIICICTBEHHBIE




CBSI3U MEXK/y CTPOCHHEM aTOMa,
XUMHYCCKOH CBSI3bI0, TUIIOM
KPUCTAJUIMYECKOW PELIETKU
CBOMCTBAMU XMMHUYECKHUX
COCTMHEHUH.

10.

XUMHUYECKUE PEAKIINU B CBETE
3JIEKTPOHHOU TEOpHH

DopMUPOBAHUE HAYYHOTO
MHPOBO33PEHMUS:

- IIPUYMHHO-CIIEICTBEHHBIE
CBSI3U MEXIY CTPOCHHEM aTOMA,
XUMHYECKOH CBSI3bI0, TUIIOM
KPUCTAJUIMYECKON PEeLIETKU
CBOMCTBAMH XUMHUYECKUX
COCIIMHCHMIA;

- 3HaYEHUE OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHM,
IIPOTEKAIOIIMX B IPUPOJE,
HCIIOJIb3YEMBIX B IIOBCEAHEBHOU
JKA3HU YEIOBEKA.
®opMUpoBaHrE MOTHBAILIUU
y4eOHOM JeSTeNbHOCTH:

- ®opMHpOBaHUE YCTOUUUBOIO
II03HABATEIBLHOI O UHTEPECA,
J0003HATENBHOCTH B U3Y4EHUH
MHpa BELIECTB ITyTEM IIOJTYYEHHUS
JIOTIOJTHUTENEHON WH(OpMAITII
W3 Pa3JIMYHBIX HCTOYHUKOB O
3HaYCHUH XUMUYECKUX PEAKIIHI.
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Bonopon, poxxnaromuii Bony u
SHEPTHUIO

DKOJIOTH4YecKoe BOCTIHTAHUE!
MacmTalbl WICTIOJTH30BaHMS
BOIOpO/Ia B IPOMBIIUIEHHOCTH,
DHEPTETHKE. OcHOBHBIC
3arpsI3HUTENN BOIHBIX PECYPCOB;
TpeOoBaHUS K KauecTBY
OUTHEBOU BOJBI.
[TaTproTHueckoe BOCIIUTAHUE:
BOAHBIE pecypchl Poccun.

12.

T"asoreHs! — ecTecTBEHHOE
CEMENCTBO XUMHYECKUX
3JIEMEHTOB

DKOJIOTMIECKOE BOCITUTAHHE:
ITonsiTe 0 OMOreHHBIX
9JIEMEHTAX, UX I10J0KEHNE B
MIePHOTNICCKON CHCTEME.
PacripoctpanenHocTh
XHUMHUYECKUX DJIEMEHTOB B
MIPUBOJIC, COACPKAHUE B )KHBBIX
OpraHu3Max, CTCIICHb
TIPOSIBJICHUSI TOKCHYHOCTH,
BO3MOKHOCTH OMOJIOrHYECKOM
B3aMMO3aMEHSIEMOCTH.

13.

O000111eHr € 3HAHUN O
HanboIee BaXKHBIX
XapaKTePUCTUKAX BEIIECTB U
XUMHYECKUX MTPOIECCOB.

DopMHEpOBaHHE IKOIOTHYECKUX
3HAHUH:

- pOITb XUMHUH B COBPEMEHHOM
MHUpE A7l OCO3HAHUS
IIOJIOXKUTEIIBHOTO B
OTPULIATENBHOrO BO3ACUCTBUS €€
Ha MPUPOAY U KU3Hb YETIOBEKA.
®dopmupoBaHHe
MATPUOTUYECKOTO BOCITUTAHUS:




- 3HaTh POJIb OTEUECTBEHHBIX
YUYEHBIX B CTAHOBJICHUHU HAYKH
xumud (M.B. Jlomonocos, JI.U.
Menzenees).

9 kJacc

Tema

KoJua-Bo
JacoB

Koi-Bo
K/p

KoJua-Bo
np/p

Conep:kanue BOCIUTAHUS

XUMHUYECKUE PEAKITUU

DopMUPOBAHUE IKOHOMHUYECKUX
3HAHUM:

-yCTaHaBJIUBATb 3aBUCUMOCThb
CKOPOCTH XMMHUYECKOM peakuuu
n CMCUICHUS XUMHYCCKOI'0
PpaBHOBECHUSA OT pa3JIMYHBIX
(aKTOPOB C IIETBIO ONPEACTEHUS
OIITHMAJIBHBIX yCHOBI/Iﬁ
IIPOTECKAaHUA XUMWYCCKUX
IIPOLIECCOB.

PactBopsl. Teopus
3IIEKTPOIMTUUECKOMN
JUCCOL AU
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DopMupoBaHue
BaJIEOJIOTUYE€CKUX 3HAHUI:

- 3Ha4YEHHE MPOLECCOB
TUAPOIIHA3a 1T OOMEHHBIX
MPOIIECCOB, KOTOPBIE JIEXKAT B
OCHOBE JKHU3HENEATEIbHOCTH
YKUBBIX OPIraHU3MOB.

OO6mast XapaKTepUCTHKA

HCEMCTAJJIOB

®opMUpOBaHHUE HAYYHOTO
MHPOBO33PEHHS:

- IPUYIUHHO-CIIEJICTBEHHBIE CBSI3U
MEXKy CTPOSHHEM aTOMa,
XUMHYECKOU CBSI3HI0, THTIOM
KPUCTAJNIMYECKOU PEIIETKU
HEMETAJUIOB U X COEINHEHUH,
X QU3HYCCKUMH H
XUMHYECKUMU CBOHCTBaMH;

- MaTepuaIbHOE eTUHCTBO
BEIIECTB MPUPOJIBI ITyTEM
COCTaBIICHHSI TEHETUIECKUX
PSIOB HEMETAJLIOB.
dopMupoBaHue
MATPUOTHYECKOTO BOCITUTAHUS:

- POJIb POCCUUCKUX YUEHBIX B
Pa3BUTUU XUMUYIECKON HAYKH.
dopMupoBaHue
BaJICOJIOTMYE€CKUX 3HAHHMN:

- OMOIIOTUYECKYIO POJTh
HEMETAJUIOB JUIsl OPTAHN3MOB;

- OCHOBBI 37I0POBOTO 00pasa
JKU3HHU.

®dopMHupOBaHHE YKOHOMUYECKHIX
3HAHMIM:

- IPOU3BOACTBO CEPHOU KUCIIOTHI
(BBIOOp CBHIpBS, HAYYHBIE
MPUHLMIIBI TPOU3BOACTBA),
CUJIMKATHOMN
MTPOMBIIIIIEHHOCTBIO;




DopMHUpOBaHKE IKOIOTHYECKUX
3HAHWI:

- IpaBWJIa TEXHUKU
0e30I1acHOCTH MTPH BBITOJIHESHUH
MPAaKTUYECKUX PabOT C LEbI0
(hopMupoBaHUs OEPEKHOTO
OTHOUIEHUS K CBOEMY 3JJ0POBBIO
Y 37I0pPOBBIO OKPYKAIOIIUX.

- IpOOIEMbI OXPaHbI
OKpY>Kaloller Cpelibl, CBI3aHHBIX
C XUMHUYECKUM MPOU3BOICTBOM.
- [IpaBUJia MOBCACHHUA B
‘IpeSBLIIIaI‘;IHBIX CUTyalusx,
CBs3aHHBIX C BO3J1€I>'ICTBPIGM
Pa3IMYHBIX BEIICCTB

(yrapHoro rasa, COeIMHEHUM
a30Ta, CepHhI).

IToarpynma kucinopona u ee
Ba)KHEUTIIINE npeacTaBUTEIIN

DopMupoBaHue
BaJIEOJIOTUYE€CKUX 3HAHUI:

- buonornyeckas poib
HEMETAJUIOB JUIsi OPTaHU3MOB;

- OCHOBBI 37J0POBOT0 00pasa
KU3HU.

DopMUPOBaHHUE IKOHOMUYECKHUX
3HAHW:

- MPOM3BOZCTBO CEPHON KUCIIOTHI
(BBIOOp CBHIPBSI, HAYYHBIE
TIPUHIINTIBI TPOU3BOJICTBA).

IToarpymnma azora u ee
Ba)KHEHIITNE IPEACTAaBUTEIH

®opmupoBaHue
BAJICOJIOTMYECKUX 3HAHUM:

- OMoJoruYecKas Poib
HEMETAJUIOB ISl OPTAHN3MOB;

- OCHOBBI 37I0POBOT0 00pasa
JKU3HM.

DopMHpPOBAHHIE SKOHOMUYIECKHIX
3HAHMM:

- MPOM3BOACTBO aMMHAKA H
a30THOH KHUCIOTHI (BBIOOP CHIPBA,
Hay4YHBIC TIPUHIATIHI
MIPOM3BOJICTBA).

IMoarpynmna yriepozna u ee
BayKHEHILUE IPEICTABUTENN

dopMupoBaHue
BAJICOJIOTMYE€CKUX 3HAHUIA:

- buonornyeckas poib
HEMETAJUIOB [UIsl OPTaHU3MOB;
- OCHOBBI 37I0pPOBOr0 00pa3a
JKH3HU.

OO01ue ceenenus o0
OpPraHUYECKHUX COSTMHEHUAX

dopMupoBaHue
BaJICOJIOTMYECKUX 3HAHUI:

- Obuonoruyeckast poyb
OPTraHUYECKHUX BEILECTB JUIS
OpPTraHU3MOB;

- OCHOBBI 3710pOBOr0 00pasa
JKU3HU.

OO0111e CBOKMCTBA METAIOB

DopMuUpoBaHKE HAYYHOTO
MHPOBO33PEHUS:
- IPUYMHHO-CIIEJCTBEHHBIE CBSI3U




MEX]Ty CTPOCHHUEM aToMa,
XUMHYECKON CBS3BIO, TUIIOM
KPUCTAIUTHYCCKON PEIISTKH
METaJUIOB M UX COSTUHEHUIA, UX
(U3UYECKUMH U XUMUYCCKUMU
CBOWCTBaMH.

DopMupoBaHue
NMaTPUOTUYCCKOI'O BOCIIMTAHUSA:
- pOJIb POCCUICKUX YUEHBIX B
Pa3BUTUN MCTAJLJTyPIruu.
DopMupoBaHue
BaJIEOJIOTUYE€CKUX 3HAHUIM:

- 3HAYCHUEC MCTAJIJIOB JIA ) KUBBIX
OpPraHUu3MOB;

- OCHOBBI 37I0POBOT'0 00pasa
JKU3HH;

®DopMHUpPOBaHKHE SIKOHOMUYIECKHX
3HAHW:

- HaXOXKJICHUE METAJLJIOB B
NIpUPOJIE, BUAX METAJUTypruy,
paloHaIbHOM MCIIOJIb30BAHUH
METaJUIOB, O CIIOCO0aX 3allUThI
METaJTOB OT KOPPO3HH.

- pelaTh 3a7a4M ¢
IIPON3BOACTBECHHBIM

coJiep KaHUEM.

DopMHUpPOBaHHE IKOIOTHYECKUX
3HAHUM:

- MpaBUJIA TEXHUKU
0e3011acHOCTH MIPH BHITOTHEHUH
MIPAKTHYECKUX padoT C IENIBI0
(dhopMupoBaHUs OEPEKHOIO
OTHOIIIEHUS K CBOEMY 37I0POBBIO
Y 3JTOPOBBIO OKPY>KAFOIIUX.

- IPOOJIEMBI OXpPaHBI
OKpY’KaroIIei Cpespl, CBA3aHHBIX
C XHMHAYECKAM MTPOU3BOICTBOM.

Merainiel rl1aBHBIX 1
MOOOYHBIX TOATPYIIT
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DopMUPOBAHUE HAYYHOTO
MHPOBO33PEHUSL:

- IPUYMHHO-CIICICTBEHHBIE CBSI3U
MEXAY CTPOSHHEM aToMa,
XUMHYECKOU CBS3bI0, TUIIOM
KPHCTAITIMYECKON pereTKu
METAJJIOB M MX COCANHEHUH, UX
(bU3NUECKUMU U XUMUYECKUMHU
CBOICTBaMHU.

dopMupoBaHue
NaTPUOTUYECKOTO BOCITUTaHMS:

- POJIb POCCUHCKHUX YUEHBIX B
Pa3BUTHH METAJLTYPIHH.
dopMupoBaHue
BaJICOJIOTMYECKUX 3HAHUI:

- 3HaYEHHE METAJIOB JUIs JKUBBIX
OpPTraHU3MOB;

- OCHOBBI 37I0pPOBOr0 00pa3za
JKU3HY;

DopMHPOBAHNE SIKOHOMUUECKUX




3HAHUU:

- HAaXOXKJCHUE METaJJIOB B
MPUPOJE, BUJaX METAILTYPIHH,
palroHaIbHOM HCIIONb30BaHUN
METAJJIOB, O CIOCO0aX 3aIIUThI
METAJJIOB OT KOPPO3HH.

- pelraTh 3a1a4H1 C
IMPOMU3BOACTBCHHBIM
COZIEPKAHUEM.

DopMUpPOBaHKE IKOTOTUIECKUX
3HAHW:

- [IpaBUJIa TEXHUKU
0€30MacHOCTH TP BHITOJTHEHUH
MPaKTHYECKUX PaboT ¢ LENBI0
(hopmMupoBaHus OEPEKHOTO
OTHOIIEHUS K CBOEMY 3JI0POBBIO
Y 37I0pPOBBIO OKPYKAIOIIUX.

- IPOOJIEMBI OXPAHBI
OKpY>Kalolller Cpelibl, CBI3aHHBIX
C XUMUYCCKHUM ITPOU3BOJICTBOM.

10. | IIpousBozacTBO 5 1 ITaTpuoTHueckoe  BOCHUTAHHUE!
HEOPTraHWYECKUX BEUIECTB U XUMHYECKHE TPEATIPUSATHS
HX IPUMEHEHUE Poccun.
DKOJIOrH4YecKoe BOCTIHTAHUE:!
POOIIEMBI AKOJIOTUYECKOTO
3arps3HEHUs OKpY>KaroIieu
cpensl B palioHaX XHMHYECKHAX
NPEANPUSITHIA.

Conep:xanue padodeil nporpaMMbl

8 KJ1acc
BBenenue. MeToabl M3y4eHUsi XUMHU.

XuMHUS U HaydHO-TEXHHUYECKui mporpecc. OCHOBHbIE MOHATUS U Teopuu xumuu. llonsarue o
METO/Ie KakKk CpEACTBE HAyYHOTO I[I03HAHUS JEMCTBUTENBHOCTU. METO/bl, CBSI3aHHBIE C
HEMOCPEJCTBEHHBIM H3YYE€HUEM BEIIECTB: HAOIIOJCHHE, OMUCAHUE, CPAaBHEHHE, SKCIIEPUMEHT.
AHanM3 U CHUHTE3 BEILIECTB — SKCIEPUMEHTAIbHbIE METOIbl XUMUU. XUMUYECKUHN S3BIK (Tep-
MUHBI U Ha3BaHUs, 3HaKH, (GopMyibl, ypaBHeHHs). JlabopaTopHOe 00OpynOBaHHE W MPUEMBI
paboTel ¢ HuM. [IpaBuia TexHuKU 6e30MacHOCTU pU paboTe B KaOMHETE XUMHUU.

HemoHcTparmu. TabGauubl, ciaiapl, IOKa3bIBAlOIIME MCTOPUYECKUH IyTh pa3BUTHS,
JOCTIKEHUS] XMMHMU U UX 3HaYCHHE; 1abopaTopHoe 000pyJ0BaHUE.
[IpakTuyeckoe 3ansrue. JlabopatopHoe 060py0BaHNE U IPHUEMBI PAOOTHI C HUM.

Tema 1. Xumuyeckue 3J1eMEHThI U BellIeCTBA B CBeTe ATOMHO-MOJIEKYJISIPHOTO Y4YeHMSI.

IlonsTHE «BEIIECTBO» B (I)I/I3I/IK6 u xuMud. Dusznyeckue W XUMHUYECKHE SBJIICHMA.
H3Mmensromnieecs BEIIECTBO Kak nNpeaAMCT U3YyUCHUA XUMUH. Onucanue BCIICCTB.

XuMu4ecKre dJIEMEHTHI: X 3Haku. CocTaB BCIICCTB. 3aKoH IOCTOSHCTBA coCTtaBa, XUMHUYCCKUC
(pOpMyJ'ILI. (I)OpMBI CYHIICCTBOBAaHUA XUMHUYCCKUX 3JICMCHTOB. BemectBa MMPOCTBIC U CIIOKHBIC.




[IpocTsle BemecTBa: MeTayuIbl U HeMeTauibl. OO0Ias XapakTepHCTUKA METAJNIOB M HEMETAILJIOB.
Hekotopble cBeneHuss 0 MeTaulax M HEMeTaulaX, OOYyCIOBIMBAIOIIMX 3arps3HEHHOCTD
OKpyxarolei cpeapl. Onucanne HeKOTOPBIX HanboJiee pacpoCTPAHEHHBIX MTPOCTHIX BEIIECTB.
ATOMHO-MOJIEKYJIIPHOE yu€HUE B XUMUHU. OTHOCUTENIbHBIE ATOMHBIE U MOJIEKYJIIPHBIE MACCHI.
Cucrema xumudeckux snemeHToB [[.M. MenneneeBa. OrnpeneneHue nepuoia M TIPYMIbL.
XapakTepucTuKa  IOJOXEHHS  XUMHUYECKUX  JJIEMEHTOB B  IEPUOJUYECKONW  CHUCTEME.
BasenTHOCTS.

KonunuectBo BemecTBa. OnpeseneHne BaJeHTHOCTH T10 MOJIOKEHUIO 3JIEMEHTA B IEPUOANYECKON
cucreme. MoJib — eMHUIIa KOJIMYEeCTBa BelllecTBa. MossipHas macca.

Hemonctparmu. 1. ®uzndeckue 1 XUMUYECKUE SIBIICHUSI.

JlabopaTtopubie ombIThl. 1. PaccmMoTpeHue BemecTB ¢ pa3iuvyHbIMU (PU3NYECKUMU CBOWCTBAMH
(Menp, kenes3o, LMHK, cepa, BOJa, XJOpuJ HaTpus U Ap.). 2. Ilpumepsl QpuU3NUECKUX SBICHUM:
crubaHue CTEKISIHHOW TpyOKH, KHUISYeHHWE BOJbl, IaBieHue mnapadpuHa. 3. Ilpumepsl
XMUMHMUYECKUX SIBJICHUI: TOPEHUE JIPEBECUHBI, B3aUMOJIEHCTBUE MPAaMOPa C COJISTHOU KUCIIOTOM.

Pacuernpie 3amaun. 1. Beruncienne OTHOCUTENLHOW MOJIEKYISIPHOM MAcChl BEIIECTB, MACCOBOM
JOJIM DJIEMEHTOB MO0 XUMHUYECKMM (opmynaM. BerurcieHue MoJsipHON Macchl BellecTBa. 2.
Omnpenenenre Macchl BELIECTBA 110 U3BECTHOMY €T0 KOJIMYECTBY U HA00OPOT.

Tema 2. Xumuueckue peakiuu. 3aKOHbI COXPaHEHHs] MACChl H YHEPTH .

CylHOCTh XMMHUYECKUX SBJIIEHUH B CBET€ aTOMHO-MOJIEKYJISIpHOTO YydeHus. IlpusHaku
MPOTEKAaHUsI XUMHUYECKUX peakuuil. [IpuumHbl M HampaBieHUs NPOTEKaHUS XUMHYECKUX
peakuwuii. [TonaTre 06 PHTpONIUM ¥ BHYTPEHHEH dHEprun BemecTBa. OOpaTUMOCTh XUMHUECKHUX
peakumii. IlpeBpamieHve »HEpruM MNpU XUMHUYECKHX PEAKLUUAX, YCIOBHUS IPOTEKAHMS
XUMUYECKUX PEAKLMM, 5K30- M IHAOTEPMUYECKHE PEAKIMU. 3aKOHBI COXPAaHEHHS MAacChl M
SHEPIruM, UX B3aUMOCBS3b B 3aKOHE cCOXpaHeHHs Marepuu. COCTaBICHHE YpPAaBHEHHM XH-
MHYECKUX peakiuil. Pacuerbl Mo ypaBHEHMSIM XUMHYECKHUX peakuuil. Tumsl XUMHYECKHX
peakuii: pa3jaoKeHus, CoOeIMHEHMs, 3amenienus, oomena. O0oOuieHre 3HaHUI 0 XUMUYECKUX
peakuusx.

JemoncTparmu. 1. Ilpumepsl XMMUYECKHMX pPEAKLUMKA pa3HbIX BUIOB: Pa3lOKEHHE MaJlaxuTa,
OuxpoMara aMMOHUS, MOJy4eHUE CylIbpUAa xKeie3a, TOPEHHE MarHus, B3aUMOJECHUCTBUE
COJISIHOM KUCIIOTBI C KapOOHATOM HAaTpHSs U JIp.

Jlaboparopubie onbIThl. 1. [Ipu3Haku mpoTeKaHUs XUMUYECKUX PEaKlMii: HarpeBaHWE MEIHOM
MIPOBOJIOKH; B3aMMOJECHCTBUE PACTBOPOB €AKOTO HAaTpa W XJOpHUJA MEAH; B3aUMOJECHCTBUE
pacTBOPOB YKCYCHOM KHUCJIOTBI M THUApPOKapOOHATa HATpHs; B3aUMOJCHCTBHE pPacTBOPOB
XJIODHOTO >Kejie3a M KPACHOW KpPOBSIHOW COJIM; pAacTUpPaHUE B CTYIKE MOPOLIKOB XJIOPHUAA
aMMOHHUSA M rameHoil wu3BecTH. 2. TuUIBI XMMHUYECKHX pEaKLMil: pa3joKEHHE MallaxuTa;
B3aMMO/ICHCTBHUE kene3a ¢ pacTBopoM xiopuaa menu (II), B3aumopeilicTBue pacTBOPOB €AKOTO
HaTpa U XJIOPHOTO XkeJe3a.

PacuerHble 3amaun. BpluncieHne MO XMMHUYECKUM YpaBHEHMSM Macc, KOJMYECTB BEIIECTB: a)
BCTYIUBIINX B peakiyio; 0) 00pa30BaBIINXCS B Pe3yabTaTe PEAKLIUU.

Tema 3. BemiecTBa B OKpYy:Kaloleil HAC MPUPO/Ie M TeXHUKeE.

YucTtele BeIIECTBA U CMECH. CreneHb YUCTOTHI U BUJbBI 3arps3HCHUS BCHICCTB. Ilonsatue o
TOMOTI'CHHBIX U I'CTCPOTCHHLIX CMECAX. Paznenenue cmeceii. Ounctka BCIICCTB! (I)I/IJIBTpOBaHI/IC,
AUCTUWIUIANUA, KpUCTAJIA3allns. I/I,Z[CHTI/I(I)I/IKB.I_[I/IH BCIICCTB C TIIOMOLIBKO ONPCACICHUA
TCMIICPATyp IJIABJICHUA U KUIICHUS.



BemectBa B Texnuke. [lomyueHnue BemiecTB ¢ 3aJJaHHBIMU CBOMCTBAMU — OCHOBHas mpo0liema
xumuu. [loHsTHE O BemiecTBax Kak O CbIppe, Marepuajiax M NOpoAyKuuH. Bemecrsa
OpPraHM4ecKhue U Heopranudeckue. IlepBoHavabHbIE CBEACHUS O XMMHUYECKOW TEXHOJIOTHU.
[lmanerapHblil XapakTep BJIMSHHS TEXHUKH Ha OKpyXKawoulyro cpeny. [IpupomooxpanurenbHoe
3HAYEHUE OYUCTHBIX COOPYKEHUN U 3KOJIOTMYECKH YUCThIX TEXHOJIOTHIA.

[TonsiTHe 0 pacTBOpax Kak TOMOTEHHBIX (DU3MKO-XMMHUYECKHX CHCTEMax. 3HAUCHUE PacTBOPOB
JUIL  KWA3HU  YEJIOBEKA, CEJIbCKOXO3SMCTBEHHOIO W  NPOMBIIUIEHHOTO  IPOM3BOJICTBA.
PactBopumocTh BemecTB. BrusHue TexHochepsl Ha MPUPOTHBIC MPECHBIE W MOPCKHUE BOJIBL
@akTopbl, BIMSKIINE HAa PACTBOPUMOCTh TBEPABIX BEIIECTB M Tra3oB. l3meHeHue
PacTBOPUMOCTH KHCJIOPOJa B CBSI3U C 3arpsisHeHHeM BoJ. CriocoObI BRIpOKEHUS KOHIICHTPAITUU
pacTBOPOB: MaccoBas J0JIsI, MOJIApHAs KOHLIEHTPALIUSL.

HemoncTpamu. 1. Pa3znenenune cmeceld pa3iMYHBIMM METOJAAMHU: METOJAOM OTCTAWBAHHUS; C
MOMOIIBIO JIETUTENIbHOM BOPOHKH; METOJOM KOJIOHOUHOM Xpomarorpaduu. 2. Komnekuus
pa3IMYHbIX COPTOB HEPTH, KaMeHHOro yrid. 3. Kosuekiuss NpUpOAHBIX M CUHTETHUECKUX
opranvueckux BemecTB. 4. PacTBopeHue BemecTB €  pazIUYHbIM - KO3 (UIUEHTOM
pPacTBOPUMOCTHU. 5. YCI0BHSI UBMEHEHUSI paCTBOPUMOCTH TBEPJBIX U ra3000pa3HbIX BEIIECTB. 6.
TenoBbie 3¢ dexThl IpU PACTBOPEHUN: PACTBOPEHHUE CEPHOM KUCIOTHI, HUTPAaTa aMMOHHUSI.

JlaGoparopHbie ombIThl. 1. O3HakoMjeHHEe ¢ oOpa3llaMd NPOCTBIX U CJIOXHBIX BEIECTB,
MUHEpAJIOB U TOPHBIX MopoJ. 2. Pa3nenenne cMecu cepsl U xkelesa, pa3feleHue cMecu HeTu u
Boabl. 3. HccnenoBanue (u3MuUecKUX M XUMUYECKHMX CBOMCTB HPHUPOJHBIX BEIIECTB (U3-
BECTHSKOB). 4. V3yueHne BIMSHUS NMPUMECEH B BEIIECTBE Ha €ro (pu3MYecKkue W XMMHUYECKHE
CBOMCTBA (B3aMMOJICHCTBHE JAOOPATOPHOTO W TEXHUYECKOTO KapOOHAaTa KaJbIHs C COJITHOU
kucioToi). 5. OOyriamBaHue opraHudeckux BemiecTB. 6. CpaBHeHHE TpoO BOABI: BOJO-
IIPOBOJIHOM, U3 TOPOJACKOTO OTKPHITOIO BOJOEMa. 3HAKOMCTBO C OOpa3laMH MpOAyKLHU
XUMUYECKOTO ¥ CMEXHBIX C HUM IPOU3BO/ICTB.

[Ipaktnueckne 3anstusg.l. Ouncrtka BemiecTB. 2. IIpuroroBieHue pacTBOPOB 3aJAaHHOM
KOHLIeHTpauuu. 3. M3yueHne pacTBOPUMOCTH BEILIECTB.

Pacuernbie 3amaun. 1. Vcnonb3oBanue rpaduKoOB  PacTBOPUMOCTH  JUISI  pacdeToB
KO3(G(UIIMEHTOB pPacTBOPUMOCTH BelIeCTB. 2. BpluncieHHe KOHLEHTPAlUU pPacTBOPOB
(MaccoBol 10711, MOJIAPHOM KOHIIEHTPAIMK) TI0 Macce PaCTBOPEHHOTO BEIECTBA U 00bEMY WU
Macce pactBopureis. 3. Boruncinenue macchl, 00beMa, KOJIMYeCTBA PACTBOPEHHOI'O BEIIECTBA U
PacTBOPUTEIIA MO OMPEICTICHHON KOHIICHTPAIIH PacTBOpa.

Tema 4. IlousiTue o razax. Bo3zayx. Kuciaopona. I'openue.

[Tonsarue o razax. 3akoH Aoragpo. Bo3nyx — cMech razoB. OTHOCUTEIbHAS IUIOTHOCTh I'a30B.
Kucnopos — xumMuyeckuit 3J1EMEHT U MPOCTOE BEIIECTBO.

Amnorponusi. O30H.

[lomyuenne Kucnoposa B MTPOMBIIUIEHHOCTH H JabopaTopud. XHUMHUYECKHE CBOWCTBA
kucnopoja. [Ipumenenue kucimopoaa.

HemoHctparmu. 1. Ilonydenue kucnopoaa. 2. Cxkuranue B aTMochepe KUCIopoja, cepbl, YIiid,
HaTpus, Xkene3a. 3. OnbIThl, NOATBEPKIAAIOIINE COCTaB BO3AyXa. 6. ONbBITEI 0 BOCIUIAMEHEHUIO
U TOPEHHUIO.

[IpakTueckoe 3ansatue. [lonydeHne Kuciaopoia U NCCIEI0OBAaHUE €ETO CBOMCTB.

Pacuernbie 3amaun. 1. OnpeneneHne OTHOCUTENBHOM IIOTHOCTH Ta30B IO 3HAYEHMSIM HX
MOJIEKYJISIpHBIX Macc. 2. OmpeneneHue OTHOCUTEIBHBIX MOJIEKYISPHBIX MacC Ta3000pa3HbIX
BEILECTB M0 3HAYEHHUIO UX OTHOCUTENIBHOM MIOTHOCTH.



Tema 5. OcHOBHBIE KJIACChI HEOPraHNYECKUX coeIMHEeHMIA.

Oxcuapl — cocTaB, HOMEHKIATypa, kinaccudukamnus. [ToHsTHE 0 TUAPOKCUAAX — KHUCIOTaX U
ocHoBaHMAX. Ha3Banus u cocraB ocHoBanumid. I'mapoxcorpynmna. Kimaccudukanus KHCIOT, UX
cocraB, Ha3BaHus. CocTaB, Ha3BaHUs COJICH, ITPaBUiIa COCTABJICHUS (POPMYII COJICH.

XUMHYECKHE CBOMCTBA OKCHJOB. BiusHHE cocTaBa KHCIOT Ha XapakTep HX CBOWCTB (Ha
IpUMepax COJSTHONW M cepHOM KucioT). O0ImMe XMMUYECKHe CBOMCTBA KUCIOT. PacTBOpuMOCTh
kucioT. Kucnoruele npoxan. @Pu3nueckre CBOWCTBA W CIOCOOBI TIOJNy4EHHUS IIEIOYEH.
XUMHUYECKHE CBOMCTBA CoJiel (B3aMMOJCHCTBHE PAacTBOPOB COJIEH C pacTBOpaMH IIEJIOuYed U
Mertamiamu). ['eHeTmdeckast CBsI3b KJIACCOB HEOPraHMUYECKUX COEIUMHEHUH. AMMOTEPHOCTD.
Oxcuapl W THIPOKCHIBI, oOmamaronivie ampoTepHbIMH CBoWcTBamu. Kiraccupukamms He-
OpraHWYecKUX BemiecTB. [lepuommyeckoe M3MEHEHHE CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX
COCIMHEHUH (Ha MpUMeEpe OKCUAO0B, TUAPOKCHUIOB U BOJOPOIHBIX COCTMHEHUN ).

Hemonctparmu. 1. OOpa3ipl CoeMHEHUNH — TPEICTAaBUTENEH KUCTIOT, COJIeH, HEPACTBOPUMBIX
OCHOBAaHUH, IIEI0YSH, OKCHIOB.

ONBITEL, WUTIOCTPUPYIOIINE CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXIY COCIUHCHHSIMU
docdopa, yriaepona, HATpus, KaJbIIHSL.

B3anmopeiictBue kanplusi W Hatpuss ¢ Bojmol. 4. JleiicTBue HHAUKATOPOB. S. OIBITHI,
WUTFOCTPUPYIOIINE XUMUICCKHE CBOMCTBA OTACIBHBIX KIIACCOB HEOPraHMYECKUX COCTMHEHUH. .
OOpa3upl MpPOCTHIX BEIHIECTB M HMX COEAMHEHUH (OKCHUIOB M TUIAPOKCUIOB), 0Opa30BaHHBIX
3JIEMEHTaMU OJIHOTO MEePHO/Ia.

JlabopaTopubeie ombIThl. 1. PaccmoTpenme o6pas3moB oxcunos (yraepona (IV), Bomopona,
dbocthopa, meam, Kaiablus, xkene3a, KpemHwus). 2. HaOmrogeHwe pacTBOPHUMOCTH OKCHJIOB
AIIOMHUHMS, HATPUA, KaJblug U Meau B Boje. 3. OnpeneneHue cpeibl MOJIy4eHHBIX PACTBOPOB C
MTOMOIIIBIO HHAUKATOpa. 4. PaccMoTpeHne 00pa3IioB cojiel U OMpe/IeIeHIEe UX PAaCTBOPUMOCTH.

5. BzaumopeiicTBue OkcuIIOB Kanmblus u ¢ocdopa ¢ BOAOW, OMpEIeIeHHE Xapakrepa 00-
pa3oBaBIIETOCS THIPOKCHAA C TOMOIIBIO HHAUKaTOpa. 6. B3anmoneiictBue okcuaos meau (II) u
[IMHKA C PAaCTBOPOM CEPHOU KUCIOTHI. 7. [TomyyeHune yriekucinoro raza u B3auMoJeHCTBUE €ro ¢
M3BECTKOBOM BoAoM. 8. McciemoBanne CBOMCTB COJITHOM M CEPHOM KHUCJIOT C MCHOJIb30BAHUEM
UHAUKATOpoB. 9. B3aumMozeiicTBue MeTalsioB (MarHus, LHMHKA, jKele3a, MEIU) C pacTBOpaMu
KHCJIOT.

W3meHeHne OKpackd HHAMKATOPOB B PAacTBOpPAX MIEIOYEH.

B3anmopelicTBue pacTBOpOB KHUCIOT CO mieinodamu. 12. BzanmoneictBue pacTBOpOB KUCIOT C
HepacTBOPUMBIMU OocHOBaHUsAMU. 13. [lomydyeHne HepacTBOPUMBIX OCHOBAHUM U HCCIIEAOBAaHUE
UX CBOWCTB (Ha MpUMepe THIPOKCH/IA IIUHKA).

[IpakTnueckas padota. MccnenoBanue cBOWCTB OKCHIOB, KUCIIOT, OCHOBAHHIA.

Tema 6. CTpoeHue aToma.

Crtpoenne aroma. CTpoeHHE O3JIEKTPOHHBIX O000JOYEK AarOMOB JJIEMEHTOB: S-, p-, d-,f-
/3nekTpoHbl. MecTo 31ieMeHTa B IePUOANUECKON CHCTEME U 3JIEKTPOHHAsS! CTPYKTYpa aTOMOB.

Tema 7. Ilepuonnyeckuii 3aKoH U nepuoguyueckas cucrema iementron .. Menjaeneena.

CBoiicTBa XMMHYCCKUX DJIEMEHTOB U MX M3MCHCHMUS. KﬂaCCI/Iq)I/IKaI_II/ISI XUMHUYCCKUX 3JICMCHTOB.
OTKpLITI/Ie NepuoaANYCCKOro 3aKoHa. CTpOeHI/Ie aTOMOB DJJIEMCHTOB MajblX M OOJBIIHNX
NepruoaoB, TJIABHBIX U MOOOYHBIX TOATPYIIII. (DOpMyJ'II/IPOBKa NepuoaANvICCKOro 3aKOHa B
COBpeMCHHOﬁ TPAKTOBKC. HCpI/IOIlI/I‘-ICCKaSI CUCTCMa B CBCTC CTPOCHHA aToMa. dusznueckuit
CMBICJI HOMEpa ICpuoJia U rpyniIibl. CemMeiicTBa 2JIIEMEHTOB (Ha npuMepax meJI0YHbIX MCTAJJIOB,
rajJor¢cHoB, HWHCPTHBIX 1"8.30B). XapaKTepI/ICTI/IKa XHUMHUYECKHUX CBOMCTB DJIEMEHTOB TIJIaBHBIX
MOATPYIIIL U ICPUOJUIHOCTb UX U3MCHCHUA B CBETC SJICKTPOHHOTO CTPOCHUA aTOMaA. aﬂeMeHTLI,



COCAUHCHUA KOTOPBIX MMPOSABJIAIOT aMCI)OTepHBIe CBOMCTBA. OTtHOocHUTEIbHAL
AIIEKTPOOTPHUIIATEIBHOCT 3JeMeHTOB. OOIas XapakTepUCTHKa 3JEMEHTa Ha OCHOBE €ro
nojoxeHus B nepuoaudeckoil cucreme .M. MennaeneeBa. 3HaueHHe MEPUOIUYECKOIO 3aKOHA
U pa3BUTHA HAaYKW U TCXHUKH. Pons NEpUOANYCCKOI0 3aKOHa B CO3JaHUU Hay‘-IHOﬁ KapTUHBI
Mupa.

Hemounctparmu: 1. JlemoHCTpamusi 00pa3loB IIEJIOYHBIX METAJIOB U TaJlOTEHOB.2.
B3aHMOHeﬁCTBHC MICJIOYHBIX METAJIJIOB U I'aJIOTCHOB C IMIPOCTBIMU U C JIO)KHBIMU BEIICCTBAMMU.

Tema 8. Ctpoenue BemiecTBa.

BanenTHoe cCcOCTOSTHUE aTOMOB B CBET€ TEOPUM DJIEKTPOHHOIO CTpOeHUsA. BaneHTHbIe
AJNIEKTPOHBI. XUMUUYECKasi CBsI3b aTOMOB. KOBa JIeHTHasi CBsA3b M MEXaHU3M €€ 00pa3oBaHUS.
1 1cnonspHas u nosisip nast KOBaJIeHTHas cBsi3b. CBOWCTBA KOBAJIEHTHOM CBS3U. DJIEKTPOHHBIE U
CTpYKTYypHBIE (popMyibl BemecTB. oHHas CBsI3b U MeXaHu3M ee oOpa3zoBanus. CBOIICTBA HOHOB.
Crenenp oxucinenus [Ipupoaa xumMudeckon CBsi3u U €€ TUMBl. OTHOCHTEIBHOCTh THUIIOJIOTHH
XUMHYECKOM CBSI3U. BimsgHne THa XMMUYECKOHN CBSA3M Ha CBOMCTBAa XUMHYECKOT'O COSTMHEHMS.
Kpucrammuueckoe crpoenue BeniectB. Kpucraumueckue pemieTkd: aTOMHas, HMOHHAs,
MOJIEKYJISIpHAsE — U X XapaKTePUCTHKH.

YPpOBHM XUMHUYECKOW OPraHU3AIMU BEIIECTB. 3aBUCUMOCTh CBOMCTB BEUIECTB OT UX CTPOCHUS.

Tema 9. XumMuYecKHe peakMi B CBeTe YJIEKTPOHHOM TeOpHH.

®dusnyeckas CyllIHOCTh XUMUYECKOU PEAKIIUH.

OnexkTpoHHBbIC ypaBHeHUs JIptonca. Peakmuu, mpoTekaromue ¢ M3MEHCHHEM W 0€3 M3MEHEHUS
creneHel okucineHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporeccel okuciaeHUs u
BOCCTaHOBJIEHUS; MX €IUHCTBO M  MPOTHUBONOJOXKHOCTb. (CocTaBiieHHE  ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMi, paccTaHOBKAa KO3(pPUIMEHTOB  METOJ0M
ANIEKTPOHHOTO OajaHca, o0IIas XapakKTepUCTHUKA.

Knaccudukanus XuMU4YeCKUX peakiuii B CBETE ANEKTPOHHOU TEOPUH.

Hemonctparmu. [Ipumepbl OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIHMM pPa3IUYHBIX THIIOB:
rOpeHue BEIIECTB, B3aUMOJICHCTBHME METAJIOB C TajoreHaMu, cepoil, azorom (oOpa3oBaHue
HUTPUTA JIUTUS), PACTBOPAMHU KUCJIOT U COJICH.

Tema 10. Bogopoa, posxkaawoiuii Boay u IJHEPruio.

Bonopon B kocmoce. fAnepusie peakiuu Ha Connie. Bogopona B 3emHo# npupoge. [lonyuenue
BOJIopoJa B jJabopaTtopun. Bomopoa — XMMUYECKUH DJIEMEHT M IPOCTOE BEIIECTBO. DHEPrus
CBA3M B MOJIeKyle Bojopoaa. Mzoromsl Bomopona. duznueckue M XUMHYECKHUE CBOMCTBA
Bojiopona. Bogopon B OBP. Ilpumenenune Bopopona. [IpomelineHHOE MOJydye€HHUE BOJIOPOJA.
Boaopon — 9KOJIOTMYECKM 4YHCTOE TOIUIMBO; IEPCIEKTHMBBI €ro HUCMojb30BaHus. OKcup
BOJOpPOJAa — BOJA COCTaB, IPOCTPAHCTBEHHOE CTPOEHUE, BOJAOpPOAHAsA CBA3b. Dusuke
XUMHYECKHE CBOMCTBAa BOIbI. M30TONHBIN COCTAaB BOALL. Tsbkeaas BoJa M OCOOEHHOCTH €€
cBoiicTB. Ilepokcua Bogopoaa: cocraB, CTPOCHHUE, CBOMCTBA, IPUMEHEHHUE, IIEPOKCHU]T BOIOPOAA
B OBP.

HemoHctpanuu. 1. [Tomydenne BoiopoJa B 1a00paTopuu..
[Ipaktuyeckas pabora. 1. [Tonyyenue Boiopoia 1 U3y4eHHUE €r0 CBOMCTB.

Tema 11. I'astoreHsl — ecTeCTBEHHOE CEMEHCTBO XUMHYECKHX JJIEMEHTOB.



XapakTepucTuKa TraJloreHOB KakK XMMHUYECKHX JJIEMEHTOB M HpPOCThIX BemiecTB. CTpoeHue
aTOMOB rajioreHoB. HaxoxaeHue rajaoreHos; B npupoje. Ouznueckue U XMMHUYECKUE CBOMCTBA
rajoreHoB. llodxyueHwe xyopa W XJIOPOBOJOpOJA B JIAOOPATOPUU M MPOMBIIUICHHOCTH
buonorunueckoe 3HaueHNE rajlor€HOB. ['aJIOT€HbI U OTPABJISAIOLINE BO 111ECTBA.

Hemonctpatmu. 1. Ilonydenue ximopa. 2. B3aumopneicTBue ¢ XJOpOM HATpus, Xkenesa. 3.
ObecuBeunBanue xJopoM Kpacsmux BeuiectB. 4. Cunre3 xyopoBogopona. 5. Ilomydenue
XJIOPOBOJIOPOJIa peakimeld oOMeHa M pacTBOpeHue ero B Boje. 6. BzaumoneiictBue Opoma u
MoJa ¢ METajulaMH; pacTBOpa MoAa ¢ KpaxMaiom. 7. PactBopenume OpoMa M woAa B BOJE H
OpraHMYEeCcKU pacTBOpUTENAX. 8. B3auMHOE BbITECHEHUE TAJIOTEHOB.

JlabopaTopHblie onbITHL. Pacrio3HaBaHue COMISIHON KUCTIOTHI, XJIOPHI0B, OPOMHJIOB, HOAHIOB.
[IpaxTrueckue 3ansaTus. 1. IlorydueHne consiHOM KUCIOTHI U OIIBITHI C HEW.
Pacuernble 3a1aun. Beiuucnenne o0bema ra3oB 10 KOJUYECTBY BELLIECTB.

Tema 12. OOoOmeHue 3HaAHMH O HauOo/ee BAaKHBIX XapPaKTePUCTHKAX BeleCTB H
XUMHUYECCKHUX IMPOLECCOB.

XapakTepucTuka XMMHUYECKOTO 3JIEMEHTa (COCTaB, CTPOEHUE, IMOJIOKEHHE B MEPUOINYECKOM
cucreme). OU3NKO-XUMUYECKHE CBOWCTBA BEIIECTB HA MPUMEPE BOJOPO/Ia, KUCIOPOAa, XJI0pa.
OCHOBHBIE ~ XapaKTEPUCTHKH XMMHUYECKHX pEaKIMid: THUMbl peakluud, BO3MOXKHOCTb U
HalpaBJIeHUE IPOTEKaHUSI.

[IpakTnueckas padota. Pemenue skcriepiMeHTaIbHBIX 3aa4 10 BCEMY Kypcy.
9 kaacc

Pa3nen |. TeopeTudyeckne 0CHOBbI XMMHUH.

Tema 1. XuMu4ecKkue peakium.

Xumnueckass KuHeTuka. CKOPOCTh XUMHUYECKOW peaklMM. 3aKOH JEUCTBUS Macc. 3aBUCHUMOCTD
CKOpPOCTH OT YCIOBHMH mpoTekaHus peakuuu. Karanus u karanusatopsl. OOmue cBeleHus o
TOMOT€HHOM U TeTeporeHHoM Karanuse. KoHcTaHTa paBHOBecHsa. XHMHUYECKOE PaBHOBECHE,
npunnui Jle [larense.

HemoHcTpamuu. 1. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT KOHLEHTPALMK pPearupyromnx BEIecTB.
2. 3aBUCUMOCTb CKOPOCTH PEaKLMM OT TeMIEeparypbl. 3. 3aBUCUMOCTb CKOPOCTH PEaKUUU OT
IIPUPOJBl PEarupyroIIUX BellecTB. 4. BiusHuEe KOHLIEHTpalMM pPEarupyrolinx BELIECTB Ha
XMMUYECKOe paBHOBecHe (Ha mpumepe B3aumopeicTus xinopuna xenesa (III) ¢ pomanugom
Kanus). 5. B3aumogeiicTBue amOMHMHUS C MOJOM B NPHUCYTCTBUU BOJbL. 6. B3aumoneiictBue
nepokcuaa Bojopoaa ¢ okcujom Mapranua (VI). 7. Iumepusanus okcuna azora (IV).
JIaGopaTopHble OnbITHL. 1. ONBITHI, BRISICHSIONIME 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peaKIiu
OT TPHUPOJBl PEArupyIOIIUX BEIIECTB (B3aMMOJICHCTBHE ILIMHKA C COJSIHOM M YKCYCHOM
KHUCJIOTaMH), OT IUIOIIAAM MOBEPXHOCTU CONPUKOCHOBEHMs (B3aUMOJEHCTBUE pa3lIUYHBIX IO
pasmMepy TpaHyl IIMHKa C COJISIHOM KHCJIOTOH), OT KOHLEHTpalMh | TeMIeparyphbl
(B3aumopeiictBue okcuna Meau (II) ¢ cepHoit KMCIOTOM pa3IMUHON KOHIEHTpALMU MPH PAa3HBIX
TeMIepaTypax).

Pacuernsle 3a1aun. 1. PacueTsl 1o TEPMOXUMUYECKUM YPABHEHHSIM.

Tema 2 PacTBopbl. Teopus 3J1eKTPOJIMTHYECKOI THCCOMALMM.



CeneHuss O pacTBOpax; OIPENEIEHHE PACTBOPOB, PAcTBOPUTENH, PacTBOPUMOCTb,
KJ1accu(UKaIus pacTBOPOB.

DNEKTPOIUTHI U HEAIEKTPOIIUTHL.

[Ipouecchl, MpOUCXOAAUINE C AIEKTPOJUTAMHU IPU PACIUIaBIEHUM M PACTBOPEHMU BEILECTB B
BoJie. Poitb BOJIBI B IIpoLiecce 3IEKTPOIMTUYECKON TUCccoManuy. Jucconuanus dJI€KTPOJIUTOB C
pPa3HBIM TUIIOM XUMHYECKOW cBsizu. CBOMCTBAa MOHOB. TeIUIOBBIE SIBICHUS, COMPOBOXKIAIOIINE
IIPOLIECCHI PACTBOPEHMUSL. .

CusibHBIE U CITa0bIe SJIEKTPOJIHTHI.

Peakuuu nonHoro oomMeHa. XUMHUYECKUE CBOMCTBA KHUCIIOT, COJIEW M OCHOBAHUM B CBETE TEOPUU
NEKTPOJIUTHYECKON Jucconanuu. ['naponus coneu.

Pacuernble 3amaun. Pacuerbl Mo XMMMYECKMM YpaBHEHHUSM, €CIM OJHO M3 pearupyrouux
BEIIECTB JAHO B U30BITKE.

JlaGoparopuble onbIThL. 1. Peakiinu oOMeHa mMelcy pacTBOpaMHU AEKTPOJIUTOB.

Pazgen |l. DiaemMeHTHI-HEMETALIBI M UX BAaKHEHIIIME COeTUHECHU.
Tema 3. O0masi XapakTepucTHKA HEMETALIOB

XuMnueckre »IJeMeHTBI-HeMeTalnbl. llojloskenne 3leMeHTOB-HEMETAJIOB B HepHO)IquCKOﬁ
cucreme J[.U. MenneneeBa. OcCoOEHHOCTH CTPOEHUS UX aTOMOB: OOILIME YEPThl U Pa3TUUUA.
OTtHocuTeNbHAS ANIEKTPOOTPHULIATENHHOCTh. CTENEeHN OKHUCIEHHSI, BAJICHTHBIE COCTOSIHUSI aTOMOB
HEMECTAJIJIOB. 3aKOHOMepHOCTI/I N3MEHEHHS 3HAYEeHWM DTHUX BEIUYHH B nepuoaax M rpymmax
MEePUOIUYECKON CUCTeMbl. TunuyHble (OPMbI BOJOPOJIHBIX M KHUCIOPOIHBIX COCAMHEHUMN
HeMeTaiioB. PacripocTpaHeHre HeMeTaIITMYeCKUX JIEMEHTOB B MPUPOJIE.

IIpocteie  BemiecTBa-HeMeTauibl. OcoOeHHOCTH uX cTpoeHUsA. Dusnmyeckue CBOICTBa
(arperatHoe cOCTOsSIHME, TeMIepaTypa IUIaBlIeHUs, KUIIEHUs, paCTBOPUMOCTh B Boze). [lonstue
00 amwrorporuu. AumoTponus yriepona, (ocdopa, cepel. OOYCIOBICHHOCTh CBOWCTB
AIJIOTPOTIOB OCOOCHHOCTSIMU UX CTPOEHUS; MPUMEHEHHUE aJlIIOTPOIIOB.

XUMHYECKHE CBOMCTBA MPOCTBHIX BEILECTB-HEMeTauIoB. [IpUUMHBI XMMHUYECKONW WHEPTHOCTH
OJaropoJIHBIX ra30B, HU3KOW aKTMBHOCTH a30Ta, OKHUCIUTENIbHBIX CBOMCTB U JIBOMCTBEHHOIO
MOBEJICHUS CEPBL, a30Ta, YIiaepoda U KPEMHHUS B OKUCIUTEIbHO-BOCCTAHO- BUTEIBHBIX PEAKLIUAX.
OO1ue cBoiicTBa HEMETANIOB U CIIOCOOBI UX MOTYYECHHUS.

Bonoponnsie coenunenus HemeTamuioB. @opMbl BOAOPOIHBIX COEAUHEHHM.

3aKOHOMEPHOCTH M3MEHEHUS! (PM3MUYECKUX U XMMHUYECKHX CBOICTB BOJOPOJHBIX COCAMHEHUHN B
3aBUCHUMOCTH OT OCOOCHHOCTEH CTpOEHHsI aTOMOB O0Opasylomux uX 3jeMeHTOB. CBoiicTBa
BOJHBIX  PAcTBOPOB  BOJOPOJHBIX  COCIUHEHHH  HeMeTalsioB.  KHCIOTHO-OCHOBHas
XapaKTepPUCTUKA UX PACTBOPOB.

Bricie kucnopoaHble coenMHeHUss HemeTauioB. Okcuabl M ruApokcuabl. Mx cocras,
CTpOEHHE, CBOICTBA.

Tema 4. Iloarpynna KMcJI0pPoJAa U ee THNHYHbIE NPEICTABUTEIN.

OOmiass xapakTepUCTHKa AIIEMEHTOB MOATPYMIBl KUCIOPOJa. 3aKOHOMEpPHBIE H3MEHEHHS B
noarpynmne. dDuznueckue W XUMHUYECKHE CBONCTBA XalIbKOT€HOB — TIPOCTBIX BEIIECTB.
buonorunueckne ¢yHknum xanbkoreHoB. Cepa Kak MPOCTO€ BEIHIECTBO. AJUIOTPONUS CEPHI.
[Tepexon anmoTpomHBIX GopM Apyr B Apyra. XUMUYECKHe CBOMCTBA cephl. [IpuMeHeHue cephl.
CepoBonopo, cTpoeHne, GuU3ndecKre U XUMHUECKUE CBOMCTBA. BoccTaHOBUTENBHEBIE CBOMCTBA
cepoBoiopoaa. KauecTBeHHast peakiusi Ha CEpOBOIOPO U CYIb(UIBI.

Oxcup cepsl (VI), coctaB, crpoenue, cBoiictBa. [lomyuenue oxcuma cepol (VI). Cepnas
KHCIIOTa, COCTaB, CTpoeHHue, ¢pu3andeckue cBoiicTBa. OCOOEHHOCTH €€ pPacTBOPEHUS B BOJE.



XuUMHUYECKHE CBOMCTBAa Pa30aBIIEHHOW U KOHLEHTPUPOBAHHOW CEPHOM KHUCIOThI. OKHCIU-
TEJIbHBIE CBOMCTBa CepHOM KuciOThl. KauecTBeHHast peakuusi Ha cyinbpar-uoH. llpumeHenne
CEpPHOM KHUCIIOTBHL.

Tema 5. HOIleyl'[l'la a30Ta 1 €€ TUIIMYHBLIC MIPEACTABUTEC/IN.

OO0mast xapakTEepUCTHKa DHJIEMEHTOB TMOATPYNIBI a30Ta. BaxHeWlmue BOJOPOJHBIE H
KHCJIOPOJIHBIE COCIMHEHUSI DJIEMEHTOB MOATPYIIIIBI a30Ta, UX 3aKOHOMEPHbBIE U3MEHEHHS.

A3OT Kak 2JIEMEHT U KakK IPOCTOE BEHIECTBO. XMMHUYECKUE CBOMCTBA a30Ta. AMMHMAK, CTPOCHHE,
cBoiicTBa. Mexanu3m oOpa3oBaHusi noHAa aMMOHUsS. CONM aMMOHHUSI, UX XUMHYECKHE CBOMCTBA.
KauecTBenHas peakuusa Ha MOH aMMOHHUs. [[pumMeHeHrne aMMuaka v cojieid aMMOHUSA.

A30THas KHCJIOTa, COCTaB U CTpoeHUE. DU3NYECKHE U XUMUYECKUE CBOMCTBA A30THOM KUCIIOTHI.
OxucnutenpHble CBOMCTBa a30THOM KHCIOTHL. CoiM a30THOM KHCIOTBI — HUTpPATHI.
KauectBenHbie peakiiuu Ha a30THYIO KHCJIOTY U €€ coyid. [losydyeHne u nmpuMeHEeHHe a30THOM
KHCJIOTBI U €€ COJIEH.

®ochop kKak 3IEMEHT U Kak MHpocToe BemecTBO. Asiorponus Qochopa. dPusznueckue u
xumudeckue cBoictBa docdopa. Ilpumenenue dochopa. BomopomHbie U KHUCIOPOTHBIC
coemuaeHus pochopa, nx cpoiictBa. DocdopHas Kuciora u ee coyu. KauecTBeHHas peakius Ha
dbocdar-noH.

MunepanbHble  ynoOpeHus: Kilaccu(UKalusg, MpUMepbl, OCOOEHHOCTH (PHU3UOJIOTUYECKOTO
BO3JICUCTBUS Ha pacTeHus. [IpoOiema cBsS3aHHOTO a30Ta.

Tema 6. [loarpynmna yriepoaa u ee TANMYHbIE MPeICTABUTEJIH.

OO6mrast XxapakTepUCTUKA AJIEMEHTOB TMOATPYIIIBI yriiepoaa. JIEKTPOHHOE CTPOCHHE aTOMOB

3JIEMEHTOB TIOATPYIIIBEI YIIIepoa, paclipoCTPAaHEHHUE B TIPUPOJIC.

VYriepoq kKak TPOCTOE BEIIECTBO. AJLIOTPONHS Yriiepojaa: anmas, TIpadurt, ¢yiepeHsl.
AncopOnust. XMMHUYECKUE CBOMCTBA yriiepo/a.

Kucnoponnsie coenuuenust yriepoaa. OKCHAbl yriepoja, CTpOSHHE, CBOMCTBA, MOJy4CHHUE.

VYroJsbHas KuciaoTa U ee coyi. KauecTBeHHast peakius Ha KapOOHAT-HOH.

Tema 7. O0uIue cBeeHNsI 00 OPraHNYeCKUX COeTHHEHH X,

[ToHsiTHE O MONMMMEPHBIX XUMUYECKIX COEAUHEHUAX. MOHOMEp; MOJIKUMEp; CIIOCOOHOCTh aTOMOB
yriaepojaa U KpeMHUS K 00pa30BaHUIO MOCIETHUX.

CoenuHeHus yriepojga — TMPEAMET CAMOCTOSITENIBHOM HAyKd — OPraHUYeCcKON XHMUHU.
[lepBoHauanbHbIE CBEAECHHUS O CTPOCHHMU OPraHMYECKUX BeulecTB. HekoTopble MOJOXKEHUS MU
posb Teopuu A.M. BytiepoBa B pa3BUTUH 3TON HAYKH.

OcHOBHBIE KJTacChl yrieBOAOPOAOB. AlKkaHbl.. OU3NUYECKUE U XUMHYECKHE CBOWCTBA AJKAHOB.
CriocoOHOCTh aJKaHOB K PeaKIUy 3aMEeUIeHHs U U30MepHU3aIiH.

HenpenenbHble yrieBoaopoapl — AJIKEHbl W AJIKUHBL. [ OMOJIOTMYECKHI PSAL  AJIKEHOB.
Homenknarypa. ®usnueckue W XUMHYECKHE CBOMCTBA ankeHOB. CIOCOOHOCTh AallKEeHOB K
peakuuMyu MPUCOCIUHEHUA W TnoJumepusanuu. [loHsATHE O NOMMMEpPHBIX XUMHUYECKUX COe-
JUHEHUSAX: MOHOMEp, MOJIMMEpP, CTENEHb MonauMmepu3auuu. [lommdTuneH, moaMnponuieH —
MPEACTABUTENH OJUMEPOB. AJIKMHBI, HOMEHKIIaTypa, CBOUCTBA.

Pacmipoctpanenne yrieBomoponoB B mpupoae. CoctaB HEDTH M XapaKTEPUCTHKA OCHOBHBIX
MPOIYKTOB, MOJIy4ae€MBIX U3 HEPTH.

Kucnopoaconepxammue opranudeckue coenuHeHus. [loHsTre o (yHKIHOHAIBHOW TpyIIIE.
I'omonornueckue psapl COUPTOB M Kap- OOHOBBIX KUCHOT. OOmme (HopMynbl KJIacCOB 3THX



coenHeHUN. DU3MOJOTHYECKOe ICHMCTBHE CHUPTOB HA OPraHu3M. XHUMHUYECKHE CBOMCTBA
CIIMPTOB: TOPEHUE, TUAPOTaIOreHUpOBaHUe, feruaparanus. [IoHsaTHE 0 MHOIOaTOMHBIX CIUpTax
(rmunepun). OOmve cBOMCTBA KapOOHOBBIX KHCIOT. Peakuus stepudukamnmm.
Buosornyecku BakHbIE COCTUHEHUs. XUMUS M MHILA: JKUPBI, YIIIEBOAbI, OCIKH — Ba)KHEUIIIHE
COCTaBHbIE YaCTHU NMILEBOIO paliOHA YelIoBEKa M KUBOTHHIX. CBOIICTBA KUPOB U YIJIEBOJOB.
Poub 6enKoB B MPHUPOJIE ¥ UX XUMUYECKHE CBOWCTBA: THAPOJIH3, JCHATYPALIUSI.

Hemonctparu. 1. OOpa3isl MPOCTHIX BEHNISCTB-HEMETAJUIOB W WX COCAWHCHHMA. 2.
Komiekuus npocThIX BEIIECTB-TaJOI€HOB.

JlaGoparopuble onbIThl. 1. O3HaKOMIIEHHE ¢ OOpa3liaMH Cepbl U €€ NPUPOIHBIX COCAUHEHUMN. 2.
O3HakomieHHE C 00pa3laMy COSAMHEHUH TaJIOT€HOB.

[Ipaktuyeckne pabotel. 1. IlomydeHme ammmaka ¥ HCCIEIOBAHHWE €ro  CBOICTB.
O3HakoMIIeHHE ¢ XUMUYECKUMHU CBOHCTBaMH BOJIHOTO pacTBOpa amMmmuaka. 2. [loxydenue okcuaa
yraepoga (IV) u wusydenuwe ero cpoiicTB. PacrnosnaBanue kapOonaroB. 3. OmnpeneneHue
KayeCTBEHHOT'0 COCTaBa OPraHUYECKOrO BEIIECTBA.

Pacuernble 3amauu. Bpluncinenune macchl wiM oObeMa MPOAYKTAa PEaKIMHU IO H3BECTHOMN
Macce Win 00beMy UCXOJAHOTO BELIECTBA, COAEPKALIEr0 MPHUMECH.

Pazgea 111. Meraniasbl.
Tema 8. O0mMe cBOMCTBA METAJLVIOB.

[Tonoxxenne meTaiwioB B mepuoaudeckor cucreme. OCOOCHHOCTH CTPOCHHUSI aTOMOB METAJIIOB:
S-, p- u d-snementoB. Metammnueckas cBs3b. Kpucrammmyeckue pemetkn. OOmme u
cnenuduueckne ¢Guznueckue cBoiicTBa MeTaioB. OONMEe XMMHYECKHE CBOWCTBA METAJIIOB.
DJIEKTPOXUMUYECKUI DSl HAMPSHKEHUSI METAIOB. JJIEKTPOJIU3 PACIUIaBOB MU PACTBOPOB COJICH.
[IpakTrueckoe 3HavYeHHE AMeKTposin3a. COoCOOHOCTh METAIIIOB 0Opa30BhIBaTh cIiiaBbl. OOmINe
CBEJICHUSI O CIUIaBaXx.

[TonsiTHE O KOPPO3UU METAIIIOB.

Tema 9. MeTa/uibl IJ1aBHBIX M MOOOYHBIX MOATPYIIIL.

Meramnel — sneMenTsl [—II rpynn. CtpoeHue aroMoB xuMuueckux 3ieMeHTOB [A- u I1A-
IpylI, UX CPaBHUTEIbHAs XapakTEpUCTHKA. PU3MUECKHME M XMMHUUYECKHME CBOMCTBA IPOCTBIX
BEILIECTB, OKCUIOB M THAPOKCHUIOB, cosiei. [IpuMeHeHHe MmenouYHbIX M MIEI0YHO3EMENbHBIX
MeTaiioB. MuHepansl Kalbliks, UX COCTaB, OCOOEHHOCTH CBOICTB, 0OJACTH MPAKTHYECKOTO
npuMeHeHusl. JKeCTKOCTh BOJIbI ¥ CIIOCOOBI €€ yCTPaHEeHHUS.

AJIOMUHMI: XMMHYECKHH »JIIEMEHT, MpocToe BewecTBo. dusmyeckne M XUMHYECKUE
cBoiictBa. Pacnipoctpanenue B nipupoje. OCHOBHbIE MUHEpaibl. [IpuMeHeHne B COBpeMEHHOU
TexHHUKe. BaxkHelre coelMHeHUs] alllOMUHUS: OKCHUJIBI U TUJPOKCUIBL; aM(POTEPHBINA XapakTep
HX CBOWCTB.

XKeneszo, mapranen, XpoM Kak npeactaButenu d-anemMeHToB. JKene30 kak mpocToe BEIecTBO.

duznyeckue u xumMudeckue cBoiictBa. CocrtaB, 0COOCHHOCTH CBOMCTB M MPUMEHEHHE Yyr'yHa U
CTalli KaK BaXKHEUITNX CIUIaBOB xkene3a. O crnocobax XuMUYECKO aHTUKOPPO3UITHON 3aIUThI
CIUTaBOB jkene3a. KpaTkue cBeneHHs O BaKHEUIIMX COCIUHEHHUSX METaUIoB (OKCHUIBI U
TUAPOKCHUJIBI), UX TOBEACHUE B OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuusx. CoenTuHeHUs
xene3a — Fe?*, Fe®". KauecTBeHHbIe peakly Ha MOHBI JKele3a. buonornueckas poib MeTajlloB.

Hemonctparmu. 1. O0pa3ipl METAIOB U UX COeNMHEHMH. 2. B3auMoaeiicTBre MEeTalioB ¢
HEMEeTaJlJIaMU U BOJOH.

Jlaboparopubie ombIThl. 1. PaccMoTpenue o0pasiioB METANIOB, UX COJIEH M MPHUPOIHBIX
COCIMHEHUN.

[IpakTuueckoe 3aHsTHE. Penienne skcnepuMeHTaNIbHBIX 3aa4 Mo TeMe «MeTab».



Paznesn |V. Ilpon3BoacTBO HEOPraHMYeCKHUX BeleCTB.
Tema 10. IIpou3BoACTBO HEOPraHUYECKHUX BElIECTB U HX MPUMEHeHHe.

XHAMHU4YECKash TEXHOJIOTUS KaK Hayka. B3aMMOCBSA3b HayKM XMMHHM C XMMHUYECKON TEXHOJIOTMEMN
(3HaueHHE YYEHHH O KHUHETHKE, KaTallu3e, SHEPreTMKE XUMHUYECKUX peakUuil B XUMHYECKOMU
TexHosorun). [IoHsTHE 0 XMMUKO-TEXHOJOTHYECKOM Ipolecce. [ToHsTre o cucTeMHOM NOIXO0€
K OpPraHu3aluil XUMHUYECKOTO IPOU3BOJCTBA; HEOOXOIMMOCTh B3aHMMOCBSI3M 3KOHOMUYECKHUX,
9KOJIOTMYECKUX, TEXHOJIOTUYECKUX TpeOoBaHui. XMMHMKO-TEXHOJOTMYECKHIM mpouecc Ha
IpUMepe MPOU3BOJICTBA CEPHON KUCIOTHl KOHTAKTHBIM cIocoO0M. PasnuyHbie BUABI ChIPbs JUIs
MIPOU3BOJICTBA CEPHOM KUCIOThI. CHHTE3 aMMHaKa. Y CIOBHUS MIPOTEKAHUSI XUMHUYECKUX PEaKIHii,
ux anmnapaTypHoe odopmiieHne. CrnocoObl yHOpaBl€HUS XUMHUYECKHMMHM pPEaKUHUsIMH B
MIPOU3BOJICTBEHHBIX YclIOBUAX. [IpuHIMIBI XuMuyeckoil TexHosnoruu. Haydnble crnocoObl
OpraHu3aluyi W ONTHMH3ALUU IPOU3BOJICTBA B COBPEMEHHBIX ycinoBusaX. [loHATtne o
B3aMMOCBSI3U: ChIPbE — XUMHKO-TEXHOJIOTHYECKUH ITPOLIECC — MPOIYKT.

Meramtyprust. XUMHKO-TEXHOJIOTHYECKAE OCHOBBI MOJYyYEHUSI METAIUIOB U3 pyA. JloMeHHOe
MPOU3BOJICTBO. Paznnynble criocoObl
pou3BoJicTBa cTanu. JlernpoBanubie cranu. [Ipobiema panmoHaIbHOTO UCTIOIB30BAHUS CHIPbSL.
[lepcnekTHBHBIE TEXHOJIOTUY NOJYYEHUS METAIIJIOB.

Hemonctparmu. 1. Moaenu npon3BocTBa CEpHOM KUCIOThI, aMMHAKA.

Pe3ybTaThl 0CBOEHHSI Kypca XUMHH

N3yuenne XuMur B OCHOBHOM TIKOJIE JAET BO3MOXKHOCTD JIOCTUYD CICAYIOIMHUX PE3yJIbTaTOB
B HANPABJICHUH JJUYHOCTHOTO Pa3BUTHS .

1) BOCIUTAaHUE POCCUMCKON TpakAaHCKOW MIACHTUYHOCTU: NATPUOTU3MA, YBAXKEHUS K
OteuecTBy, POIIOMY M HACTOAIIEMY MHOTOHAIIMOHAJILHOTO Hapoaa Poccun; oco3HaHue cBOEH
STHUYECKON MPUHAIICKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYPbl CBOETO Hapoa, CBOEro Kpas,
OCHOB KYJIBTYPHOI'O Hacjeaus HapoloB Poccuu v yenoBeuecTBa; yCBOGHHE T'YMaHUCTHUECKUX,
J€MOKPAaTUYECKUX U TPAIUIIUOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIILHOTO POCCUHCKOTO OOIIEeCTBa;
BOCITUTaHKE YyBCTBA OTBETCTBEHHOCTH U JI0JTa repe PoanHoii;

2) GopMUPOBAHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTHU
oOyyaronmxcs K caMOpa3BUTHIO M CaMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMU K OOYYEHHIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO JajbHEHIIed WHIAUBUAYAIbHON TpaeKTOpUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpe Ipodeccuii u nmpodecCHOHaTbHBIX MPEANOYTECHHH C
y4€TOM YCTOMYUBBIX TIO3HABATENIbHBIX HWHTEPECOB, a Takke Ha OCHOBE (OPMUPOBAHUS
YBOKUTEIHLHOTO OTHOLICHHS K TPYY, Pa3BUTHUS OMbITA YUAaCTHSI B COLUATBHO 3HAYMMOM TPYIIE;

3) (I)OpMI/IpOBaHI/IC HEJIOCTHOI'O MHUPOBO33pPCHUA, COOTBCTCTBYIOLICTO COBPEMCHHOMY YPOBHIO
pa3sBUTHUA HAYKU U O6H.I€CTB6HHOI71 IMPAKTHUKHU, YUUTBIBAOHOICTO COHHAJIBHOC, KYIBTYPHOC,
SA3BIKOBOC, TYXOBHOC MHOFOO6p3.31/Ie COBPEMCHHOI'O MHpa;

4) ¢opMupoBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIEHHM U COTPYIHHUYECTBE CO
CBEPCTHHKAMM, JETbMH CTapuIero W MJAJIIIEr0 BO3pacTa, B3pOCIBIMH B  IpoLEcce
o0pa3oBaTesibHON, OOIIECTBEHHO IMOJIE3HOM, YueOHO-UCCIe10BATENbCKON, TBOPUECKON U IPYrUX
BH/JIOB JIEATEIBHOCTH;

5) (opMHpOBaHHE IIEHHOCTH 3[0POBOTO M 0€30MacHOro 00pa3a >KU3HU; YCBOEHHUE IMPaBUII
WHIUBUAYAIBHOTO W KOJUIEKTUBHOTO O€30MAacCHOTO TOBEIEHHUS B UpPE3BBIYANHBIX CHUTYAILHSX,
YIpOKaOUIUX )KU3HU U 3J0POBBIO JIFOJIEH, TPaBUJI IOBEICHUS HA TPAHCIIOPTE U HA IOPOTaX;

6) (OopMHpPOBaHHME OCHOB HKOJOIMYECKOW KyJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOIO MBIIUIEHUS, PA3BUTHE OIbITA 3KOJOTUYECKHM OPUEHTHUPOBAHHOM,
pedQIeKCUBHO-OIICHOUYHON U MPAKTHUECKON AEATEIbHOCTU B )KU3HEHHBIX CUTYALIUsAX.



MeranpeaMeTHBIMU pe3yJibTaTaMH OCBOCHHUS OCHOBHOH 0OpPa30BaTE/IbHOW MPOrPaMMbI
OCHOBHOTO 00111eT0 00pa30BaHUs SBIISIFOTCS:

1) yMEHHUE CaMOCTOSTEIBHO OINPEACIATh eI CBOEro 0O0yueHus, CTaBUTh U (POPMYIUPOBATH
s ceOs HOBBIE 3amaund B yu€Oe W TMO3HABATEIBHOW JESATCILHOCTH, pPa3BHBaTh MOTHUBHI U
HWHTEPECHI CBOEH MTO3HABATEIbHON JIEATEIIbHOCTH;

2) YMEHHME CAMOCTOATEIBHO IUIAHUPOBATH IIyTH JOCTHKEHUs LeJIed, B TOM 4HCIIE
aJIbTepHATHBHBIE, OCO3HAHHO BHIOMpATh Hanbosee 3(h(heKTUBHBIEC CITOCOOBI pelIeHUsT y4eOHBIX U
ITI03HABATENbHBIX 33/1a4;

3) YMEHHME COOTHOCHTH CBOM JEWUCTBHUS C IJJAHUPYEMBIMU PpE3yJIbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JESATENbHOCTH B IPOIECCE JOCTHXKCHUS PEe3yibTaTa, ONPENeNsTh CIOCOOBI
JEWCTBUI B paMKax MPEIOKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATh CBOM JICHCTBHS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYalUEH;

4) yMEHHE OLIEHUBATh MPABWIBHOCTh BBINIOJHEHUS Y4eOHOM 3anaud, COOCTBEHHBIE
BO3MOYKHOCTHU €€ pELLIECHUS;

5) BIIQJICHUE OCHOBAaMHU CAMOKOHTPOJISI, CAMOOIICHKH, MIPUHATHS PEIICHUA U OCYIICCTBIICHUS
OCO3HAHHOTO BBIOOpA B y4EOHOU M MO3HABATEIHLHOU JIEATETLHOCTH;

6) YMEHUE ONpeleNsaTh IOHATHSA, Cco37aBaTb OOOOIIEHUs, YCTaHABIMBAaTh aHAJIOTHUU,
KJIaCCU(UIMPOBATh, CAMOCTOSITEILHO BbIOMpATh OCHOBAHUS M KPUTEPUU JJIS Ki1acCU(UKALINU,
YCTaHABIMBATh MPUYMHHO-CJIEICTBEHHBIE  CBSI3M, CTPOUTH JIOTUYECKOE  PACCYXKICHHE,
yMO3aKJIo4eHne (MHAYKTUBHOE, IeYKTUBHOE U 110 aHAJIOTUN) U JIeNaTh BBIBOJIbI;

7) YMCEHHUEC CO30aBaTh, IPUMCHATL U HpeO6pa3OBI)IBaTB 3HAaKH U CMMBOJIbI, MOACIIN U CXCMbI
A1 PECIICHUA y‘—Ie6HI)IX 1 IIO3HABATCJIBbHBIX 3aJa4,

8) CMBICIIOBOE UTEHHUE;

9) yMEHHE OpraHU30BbIBaTh y4eOHOE COTPYJHHMYECTBO M COBMECTHYIO JEATEIbHOCTH C
YUUTEIEeM U CBEPCTHUKAMU; pabOTaTh MHAUBUIYAILHO U B TPYIIE: HAXOIUTH OOIIee pelieHue u
pazpeniath KOH()IUKTH HA OCHOBE COTJIACOBAHUS MO3UIUHN U y4€Ta HHTEPECOB; (POPMYIHPOBATH,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) yMEHHE OCO3HAHHO UCIOJB30BaTh pEUEBbIE CPEACTBA B COOTBETCTBHM C 3ajaueit
KOMMYHHKAIIMHM JUTsl BBIPAXKEHUSI CBOUX YYBCTB, MBICIECH U MOTpeOHOCTEH; MJIaHUPOBAHUS U
pPErylsilMu CBOCH NeATENbHOCTH; BIAJCHHE YCTHOW U NMHUCbMEHHOW pPEYbl0, MOHOJOTHYECKON
KOHTEKCTHOM peyblo;

11) dopmupoBaHMEe W  pa3BUTHE KOMIETEHTHOCTH B  OOJIaCTH  HMCHOJIb30BaHUS
MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

12) dopmupoBaHHEe W pa3BUTHE 3KOJOTHYECKOTO MBIIUICHUS, YMEHHUE MPUMEHSATh €ro B
M03HABATEIbHONH, KOMMYHHUKATHBHOW, COLMAIbHOW TNpakTUKE U  MOpodecCHOHATbHON
OpHUEHTAINH.

B o6nactu npeaMeTHBIX pe3yJIbTaTOB 00pa3oBaTeabHas Opranusaiys oomero o0opazoBaHus
pealn3yeT CleAyIolue 3a1auu:

1) (1)OpMI/IpOBaHI/IC ICPBOHAYAIIbHBIX CUCTCMATU3UPOBAHHBIX Hpe):[CTaBJ'IeHI/Iﬁ O BCIICCTBAX,
HUX IPEBpaliICHUAX KW IIPAKTHYCCKOM IIPHUMCHCHHUHU, OBJIAACHUC MOHSITUNHBIM araparoMm Hu
CHUMBOJIMYCCKHUM A3BIKOM XHUMUHU,

2) OCO3HaHUE OOBEKTHBHON 3HAYUMOCTH OCHOB XHMHUYECKOM HAayKH Kak o0OacTu
COBPEMCHHOT'O €CTCCTBO3HAHUA, XUMHUYCCKUX npeBpameHI/Iﬁ HCOPraHNYCCKUX U OPraHUYCCKHUX
BEIIECTB KAaK OCHOBBEI MHOTHMX SBIIEHHM JKMBON M HEXKHUBOU IMpUpPOIbI; er'Iy'6J'IeHI/Ie
Hpe,[[CTaBJ'ICHI/Iﬁ 0 MAaTCpUAIIbHOM €ANHCTBC MUPA;

3) OBJAJIECHUE OCHOBaAMHU XUMHYECKOH T'paMOTHOCTH: CIIOCOOHOCTBIO AHAJIIU3UPOBATL U
00BEKTHBHO OLCHHUBATL JXU3HCHHBIC CUTYyalluH, CBA3AHHBLIC C XHMHeﬁ, HaBbIKAMHM 0O€30I1aCHOTO
06pameH1/151 C BCUICCTBAMU, UCIIOJIb3YCMbBIMHU B IIOBCEIHEBHOM JKU3HHU, YMCHUCM aHAJIM3UPOBATH
U IUIAHUPOBATH JSKOJOTMYCCKU Oe3omacHoe NOBCACHHUEC B MLCIIAAX COXpPaHCHUA 310POBbI U

OKpYXalollel Cpeibl;

4) ¢dopMHpOBaHHE YMEHUH YCTAHABIMBATh CBS3M MEXJYy peabHO HaOII01aeMbIMU
XUMUYECKUMU SIBJICHUSMH U MPOLIECCAMH, TPOUCXOIAIIUMHU B MUKPOMUPE, OOBICHATH IPUUNHBI



MHOFOO6pa3I/I$I BCIICCTB, 3aBHCUMOCTb HX CBOMCTB OT COCTaBa H CTPOCHHUA, a TaKXKCE
3aBUCUMOCTDH IPUMCHCHH A BCIICCTB OT UX CBOICTB:

5) HpHOGpeTeHI/Ie OIlbITa MCIIOJIb30BaHUA Pa3JIMYHBIX MCETOAOB HU3YUYCHUSA  BCUICCTB!:
HaGJIIO[[eHI/ISI 3a UX PCBPAIICHUAMU IIPHU NPOBCACHUN HCCIOXKHBIX XUMHUUYCCKUX SKCIICPUMCHTOB
C UCIOJIb30BaHUEM JTa00PATOPHOTO 000PYIOBAHUS M PUOOPOB;

6) (GopMupoBaHWE TPEICTABICHWNA O 3HAYCHUM XUMUYCCKOW HAyKd B PEHICHUU
COBPECMCHHBIX 3KOJOTMYCCKUX HpO6H€M, B TOM YHCJIC B HNPCAOTBPAIICHHUH TCXHOICHHBIX H
9KOJIOTUYECKHUX KaTacTpod.

TpeGoBanus K yPOBHIO NOATOTOBKH 00YUYAIOIIUXCS

B xone mpenomaBanusi XuMuu, pabodasi mporpaMma MmpeaycMaTpiuBaeT GOpMHUPOBAHUE Y
ydaiuxcs oOey4eOHbIX yYMEHHUH U HAaBBIKOB, YHHUBEPCAJIBHBIX CIIOCOOOB JEATEIbHOCTH H
KJIFOYEBBIX KOMITETCHIINM.

B sToM HampaBieHMM mOpuoOpUTETaMHU JJIsl y4yeOHOro mnpeamera «XUMHs» Ha CTYNEHU
OCHOBHOTO 00I11eT0 00pa30BaHUs SIBISIFOTCS: UCIOIb30BaHUE /ISl TO3HAHMSI OKPYXKAIOIIEro Mupa
pa3aMYHbIX METOJOB (HAONIOAEHHWS, W3MEPEHMs, ONBIThl, SKCIEPUMEHT); IPOBEICHUE
MPaKTUYECKUX M JIabOpaTOpHBIX pPAadOT, HECIOXKHBIX OJKCIEPUMEHTOB M OINHUCAaHUE UX
pe3yNbTaTOB;  HCIOJIb30BAHME  PA3JIMYHBIX HCTOYHUKOB HMHPOpPMAIMM IS PELICHHS
MO03HABATENIbHBIX 33a4; COOIOEHIE HOPM U MPaBUJI MOBEIEHUSI B XUMUYECKUX J1TaOOPpaTOpUsX,
B OKpY)Kalolllel cpejie, a TaKkKe MpaBuil 3[0pOBOTo 00pasa *KU3HU.

B pezynomame uzyuenus xumuu yueHuK 00ax4ceH
3HATL/IIOHUMATh:

. eajicHelluue Xumuueckue NOHAMUA . BEIECTBO, XUMUYECKUMA JIEMEHT, aTOM, MOJICKYJIa,
OTHOCHTENIbHBIE AaTOMHAas W MOJICKYJISpHAasT MAacChl, HWOH, aJUIOTPOMHS, H30TOIIBI,
XUMHUYECKasl CBS3b, AJICKTPOOTPUIIATEILHOCTh, BaJICHTHOCTh, CTETICHb OKHUCICHHS, MOJIb,
MOJISIpHAsT Macca, MOJISIPHBIA OOBbEM, BEHIECTBA MOJEKYJISIPHOTO M HEMOJICKYISIPHOTO
CTPOCHHMS, PACTBOPHBI, SJEKTPOJUT W HEIIEKTPOJHUT, SJICKTPOIUTHUYECKAS IUCCOIUAIINS,
OKHCITUTEh M BOCCTAHOBHTENIb, OKHCJICHHWE W BOCCTAaHOBJICHHWE, TEIJIOBOW 3(dekT
peakIuy, CKOPOCTh XHMHYECKOW peakiuH, KaTaiu3, XHMHYECKOE€ paBHOBECHE,
YTJIEPOIHBIN CKeJeT, GYHKIIMOHAIbHAS TPYyIIIa, H30MEpHsl, TOMOJIOTHS;

o OCHOG6HbIE 3AKOHbl Xumuu. COXPAHCHUsS MACChl BCIICCTB, IOCTOSHCTBA COCTaBa,
HepI/IOI[I/ILIeCKI/Iﬁ 3aKO0H,

o OCHOBHblE meopuu Xumuu. XHUMHYSCKOM CBiA3H, BHGKTpOHHTH‘IeCKOﬁ Jucconuainmnuy,
CTPOCHHS OPraHUYCCKUX COGﬂHHeHHﬁ;

o sadicHelluue eeujecmea u mamepuaibl. OCHOBHBIC METAJJIBI U CIUIaBBI, CEpHAas, COJIAHAs,

a30THas M YKCYCHas KHCJOTHI; IIENOYM, aMMHUAaK, MUHEpalbHbIE YHAOOpEHHUs, METaH,
STWJICH, AaleTWICH, OCH30J, JTaHOJ, HUpPBI, MbLIa, TJIFOKO3a, caxapo3a, Kpaxmal,
KJIeT4aTKa, OeNKU, NCKYCCTBEHHBIC U CUHTETUYECKUE BOJIOKHA, KAYUYKHU, MJIaCTMACCHI.

yMeThb

. Ha3pbléamp  V3YYEHHBIE  BEIIECTBA 10  «TPUBHAIBHON» WIM  MEXAYHAPOJHOMU
HOMEHKJIATYpE;

. onpedensams. BAJCHTHOCTh M CTENEHb OKHCICHUS XHMHMUYECKHUX D3JIEMEHTOB, THII

XUMUYECKOM CBSI3U B COCAMHEHUSX, 3aps/l MOHA, XapaKTep CpeAbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCTMHEHUM, OKUCIUTENb U BOCCTAHOBUTEND, IPUHA/ICKHOCTh BEIIECTB
K pa3IU4HbBIM KJ1accaM OpraHMYECKUX COSAMHEHMUIA;

o Xapakmepu3oeams. SIEMEHTbl MAJIbIX MEPUOJOB MO HMX MOJOKEHUIO B MEPUOJAUYECKOU
cuctreme JI.M.MengeneeBa;, oOmMe XUMHYECKHE CBOMCTBA METAJLIOB, HEMETAJIOB,
OCHOBHBIX KJIACCOB HEOPraHWYECKUX U OPraHMYeCKHX COEIMHEHUN; CTpPOEHHE U
XUMUYECKHE CBOMCTBA U3YUYEHHBIX OPTraHUYECKUX COCTUHEHU;



00bACHAmMY. 3aBUCUMOCTb CBOICTB BELIECTB OT HMX COCTaBa M CTPOEHUS; IMPHUPOTY
XUMHUYECKON CBSI3U (MOHHOM, KOBAJIEHTHOM, METaJUIMYECKOM), 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PeaKIuy U MOJOKEHUS XUMUYECKOTO PaBHOBECHUS OT Pa3IMYHBIX (PAaKTOPOB;
6bINOJIHAMbG  XUMUYECKUN  IKCHEpuUMeHm  TI0  pPACHO3HABAaHUIO  BAKHEHUIINX
HEOPraHUYECKUX U OPraHUYEeCKUX BELIECTB;

npoeooumsp CaMOCTOSITENIbHBIM IMOMCK XMMHYECKOH HH(OpMalMM C HCIOJIb30BAHUEM
Pa3IMYHbIX HMCTOYHUKOB (HAYyYHO-NONYJISIPHBIX H3/aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HHTepHeTa); HCHOIB30BaTh KOMIBIOTEPHBIE TEXHOJOTHUU ISl 0OpabOTKH |
nepeaayr XMMHYECKOW HHPOPMAIIUK U €€ TIPEACTaBICHUS B Pa3IMUHBIX (popMax.

HCIO0JIb30BATDb npuoﬁpeTeﬂﬂme 3HAHUA U YMCHUSA B HpaKTI/I‘IeCKOﬁ HCATCJIbHOCTH H
NOBCEIHEBHOM KN3HHU JJIAC

00BSACHEHUS XUMUYECKUX SIBJICHUH, TPOUCXOSAIINX B IPUPOJE, OBITY U HAa IPOU3BOJICTBE;
ONpCACIICHHUA BO3MOKHOCTHU HPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B Ppa3JIMYHBIX
YCIOBHUAX U OLCHKU UX HOCJ'IGI[CTBI/II\/’I;

HKOJIOTUIECKU TPAMOTHOTO TTOBEICHHSI B OKPYXKAIOIIEH Cpesie;

OLICHKH BIIMSIHUSI XUMHYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpeibl HA OPTaHU3M YeJI0BEKa
U Ha JIPYTU€ )KUBbIE OPTAHU3MBI;

0e30macHOro OOpalleHus] ¢ TOPIOYMMU M TOKCHYHBIMHU BeEILECTBAMH, JabOpPaTOpHBIM
000py/IOBaHNEM;

IIPUTOTOBJICHHUA PAaCTBOPOB Sa)IaHHOﬁ KOHIOCHTpaluuu B 6I)ITy M Ha IIPOHU3BOACTBC,
KPUTUYECKOW OIEHKH JOCTOBEPHOCTH XHMHUYECKOW HWH(OpMAIMK, TOCTyHaromen u3
Pa3HbBIX HCTOYHUKOB.
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