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Pa6ouasi nporpamma
Xumus 11 kiaace.

Pabouas nporpamma no xumuu A 11 kimacca coctaBieHa Ha OCHOBE OCHOBHOM

O611e00pa3oBaTEIBLHON TPOrPAMMBbI 110 XMMUK MYHUIIMIATBHOTO 00111€00pa30BaTEIbHOTO
yupexaenus nuies Ne2 r. Cepao6cka ¢ ucnonbp3oBaHueM nudpooro odopyaoBanus «Touka
pocTay.

Pe3yqbTaThl 0CBOCHHS Y4eOHOT0 MpeaMeTa « XuMHI»

IIpeameTHbIe pe3ybTaThl (0230BbIi YPOBEHD):

1.

10.

11.

12.

13.

14.

c(OpMUPOBAHHOCTb MPEACTABICHUI O MECTE XMMHH B COBPEMEHHON HAYYHON
KapTUHE MUpa; TOHUMAaHHUE POJIM XUMUU B (DOPMUPOBAHUH KPYTro30pa U
(YyHKIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKA JIJISl PEIICHUS] MPAKTHYECKUX 3a/1a4;
BJIaJICHHE OCHOBOIIOJIATralOIUMHA XUMUYECKHUMU TIOHATUAMU, TEOPUAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMHYECKON TEPMUHOIOTUEN U
CUMBOJIMKOM;

BJIaJICHHE OCHOBHBIMHM METOJAMHU HAYYHOT'O NTO3HAHMS, UCIIOJIB3YEMBIMHA B XUMUU:
HaOJII0ICHUE, ONTMCAHUE, U3MEPEHNE, IKCIIEPUMEHT; yMEHUE 00padaThIBaTh,
OOBSICHATH PE3yJbTaThl IPOBEJACHHBIX OIBITOB U JIENIATh BHIBO/bI; TOTOBHOCTh U
CIIOCOOHOCTH METO/IbI MO3HAHUS MPU PEIICHUH MPAKTHYECKUX 3a/1a4;
c(hOpMHPOBAHHOCTh YMEHHS 1aBaTh KOJIMYECTBEHHBIC OIICHKU U TIPOBOJUTH PACUETHI
M0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

BJIaJICHUE TIPABIJIAMUA TEXHUKHU 0€30MaCHOCTH MPU UCTIOIH30BAHUHM XUMUYECKHUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHMSI KJIACCU(ULIUPOBATH OPraHUYECKUE BEUIECTBA U PEAKIIUU
10 Pa3HBIM ITPU3HAKAM;

c(OpMHPOBAHHOCTh YMEHHSI ONUCHIBATH U Pa3In4aTh U3yUYE€HHbIE KJIACCHI
OpTraHWYECKUX BELIECTB;

c(OpPMHPOBAHHOCTh YMEHHS J1€JIaTh BHIBObI, YMO3AKIIOUEHUS U3 HAOIIOICHUH,
XUMHYECKUX 3aKOHOMEPHOCTEM, MPOTrHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB
10 aHAJIOTUH C U3YYEHHBIMU;

c(hOpMHPOBAHHOCTh YMEHHUS CTPYKTYPUPOBATh U3YUEHHBIN MaTepual 1 XUMUUECKYIO
uH(MOPMAITUIO, TTOJIYIaeMYIO U3 PA3HBIX HCTOYHHUKOB,;

c(OpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOLIECHUIO K XMMHYECKOM
uH(pOpMaIuH, MOTy4aeMOr U3 Pa3HbIX HCTOYHUKOB;

c(hOpMHPOBAHHOCTh YMEHHS aHAIU3UPOBATH U OIIEHUBATD MOCJICICTBUSI
MIPOU3BOJICTBEHHOMN U OBITOBOM JIEATEIILHOCTH, CBS3aHHOM ¢ TIepepaboTKOiM
OpTraHWYECKUX BELIECTB;

OBJIaJICHUE OCHOBAMH HAYYHOI'O MBIIIJIEHHUS, TEXHOJIOTUEN UCCIIEIOBATEICKON U
MPOEKTHOM JAEATEIIBHOCTH

c(OpPMHUPOBAHHOCTh YMEHHUS POBOAUTH SKCIIEPUMEHTHI PA3HOM AUIAKTUUECKOM
HaIlpaBJICHHOCTH;

c(hOpMHPOBAHHOCTh YMEHHS OKa3bIBATh MEPBYIO MTOMOIIIb ITPU OTPABICHUSIX, 0KOTAX
U IPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM.



r

MeTanpegmeTHble pe3ynbTaThbi:

1.

~

10.

11.

12.
13.
14.

N

c(hOpMHPOBAHHOCTh YMEHHS CTABUTH IIEJTM ¥ HOBBIE 33]Ia4M B yueOe U
MMO3HABATEILHOMN JIEATEIbHOCTH;

OBJIaJICHUE TTPUEMAMH CAMOCTOSITEIBLHOTO TJIAHUPOBAHUS TyTEH TOCTUXKEHUS LETH,
yMEHUS BEIOMPATH (P PEKTUBHBIC CITOCOOHI peIeHUsT YIeOHBIX U TO3HABATEIIBHBIX
3az1ay;

c(hOpMHPOBAHHOCTh YMEHHSI COOTHOCUTH CBOM JIEUCTBHUSI C INITAHUPYEMBIMU
pe3ynbTaTamu;

c(hOpMHUPOBAHHOCTh YMEHHS OCYIIECTBIATH KOHTPOJb B IIPOLIECCE JOCTHKEHUS
pe3ynbTaTa, KOppEeKTUPOBATH CBOM JACHCTBUS;

c(hOpMHUPOBAHHOCTh YMEHHUS OLICHUBATh MPABUJILHOCTD BBHITTOJIHEHHS YUEOHBIX 33124
¥ COOTBETCTBYIOIINE BO3MOKHOCTH UX PEIICHUS;

c(hOpMHPOBAHHOCTh YMEHHS aHAIU3UPOBATH, KIIaCCU(PHUITMPOBATH, 00001IaTh,
BBIOMpATh OCHOBAHUS U KPUTEPHUU ISl YCTAHOBJIEHUS MPUYNHHO-CIIEICTBEHHBIX
CBSI3EH;

c(hOopMUPOBAHHOCTh YMEHHUS IPUOOPETATh U MPUMEHSTH HOBbIC 3HAHUS,
c(hOpMUPOBAHHOCTh YMEHHUS CO3/IaBaTh IPOCTEUIIINE MOJICNIH, UCTIOIB30BATh CXEMBI,
TaOJIUIIbI, CAMBOJIBI IJIs1 pEIICHUS YY4EOHBIX U MO3HABATENIbHBIX 3a/1a4;

OBJIaJICHUE HA BBICOKOM YPOBHE CMBICIOBBIM UYTEHUEM HAYYHBIX TEKCTOB.
c(hOpMHUPOBAHHOCTh YMEHHUS 2PHEKTUBHO OPTaHU30BaTh Y4EOHOE

COTPYIHUYECTBO U COBMECTHYIO JICSITEIIBHOCTh, pa00OTaTh MHAUBUAYAIBHO C
y4eTOM OOIIUX UHTEPECOB;

c(hOpMHPOBAHHOCTH YMEHHS OCO3HAHHO UCIIOJIb30BATh PEUEBHIE CPENICTBA B
COOTBETCTBHH C 33J]a4aMHU KOMMYHUKAIUU;

BBICOKHMI YPOBEHb KOMIIETEHTHOCTH B 00JiacTu ucnosib3oBanust KT,
c(hOpMUPOBAHHOCTH IKOJIOTHYECKOTO MBIIILJICHHUS;

c(hOpMUPOBAHHOCTh YMEHHUS IPUMEHSTH B TO3HABATEIbHON, KOMMYHUKATUBHOMN U
COIMAILHOM MTPaKTUKE 3HAHUS, TTOTYUYCHHbIC NIPU U3YUYCHHUH MPEIMETa.

JInyHOCTHbIE pes3ynbTaThbl.

c(hOpPMHPOBAHHOCTH TIOJIOKUTEILHOTO OTHOIIEHUS K XUMHUH, YTO 00YCITaBIMBACT
MOTHBAIIUIO K yUeOHOMU JeATeIbHOCTH B BEIOpAHHOM cepe;

c(hOpPMHPOBAHHOCTh YMEHHS PEIIaTh MPOOIEMBbI IOMCKOBOTO U TBOPUYECKOTO XapaKTepa;
c(hOpMHPOBAHHOCTh YMEHHS TIPOBOJUTH CAMOAHAIIN3 M OCYIIECTBIIATh CAMOKOHTPOJIb
¥ CaMOOILICHKY Ha OCHOBE KPUTEPUEB YCIICITHOCTH;

c(hOpMHPOBAHHOCTh TOTOBHOCTH CJIEJIOBATh HOPMaM MPUPOJIO U
310pOBbecOeperaroero moBeACHUS;

c(hOpMHPOBAHHOCTH MPOYHBIX HABBIKOB, HAITPABJICHHBIX HA CAMOPA3BUTHE Yepe3
caMm000pa3oBaHuE;

c(hOpMHPOBAHHOCTH HABBIKOB MIPOSIBIICHHSI TO3HABATEILHOW NMHUIIMATHBEI B Y4€OHOM
COTPYTHHYECTBE.



IlnaHupyeMble pe3yJabTAThl H3YUEHHUsS] YYeOHOIr0 mpeaMera « XuMHs»:

B pe3ynbTaTe u3zydeHust ydaeOHOro npeamera « XUMHs» Ha YpOBHE OCHOBHOTO OOIIETO

00pa3oBaHuUs:

BoinyckHMK Ha 62a30BOM YPOBHE HAYYMTCS:

pPacKpbIBaTh HA TIPUMEPAX POJIh XUMHUH B POPMUPOBAHUU COBPEMEHHON HAyYHOU
KapTUHBI MUPA U B IPAKTUUECKON JCATEITHHOCTH YEIOBEKA,;

JEMOHCTPHUPOBATH HA TIPUMEPAX B3aMMOCBSI3b MKy XUMUCH U APYTHUMHU
€CTECTBEHHBIMHU HayKaMU;

pacKphIBaTh Ha MPUMEPAX TOJOKEHHS TEOPUU XUMHIECKOTO CTpoeHUsT A.M.
bytneposa;

noHuMath (usnueckuid cmpich [lepuoanueckoro 3akona /.M. MenneneeBa u Ha ero
OCHOBE OOBSICHSITh 3aBUCUMOCTh CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa30BaHHBIX
UMU BEILIECTB OT JIEKTPOHHOTO CTPOCHUS aTOMOB;

OOBSACHATH MPUYMHBI MHOT'O00OpAa3us BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHUN 00
WX COCTaBE U CTPOCHUU;

MPUMEHSTH MTPaBUiIa CUCTEMATHUYECKON MEKTyHAPOIHOM HOMEHKIIATYPhI KaKk
CpeIICTBA pa3IMYCHUS U UICHTU(UKAIIMK BEIIECTB 110 UX COCTABY U CTPOCHUIO;
COCTaBJISITh MOJIEKYJISIPHBIC U CTPYKTYPHBIEC (DOPMYJIIBI OPraHMUYECKUX BEIIECTB KaK
HOCHUTENIeH HH(POPMAITUK O CTPOCHHUH BEIIECTBA, €T0 CBOMCTBAX M MPUHAICKHOCTH K
ONPEAECICHHOMY KJIACCY COCIMHEHHUI;

XapaKTEePU30BaTh OPTaHUICCKHE BEIIECTBA IO COCTABY, CTPOSHHUIO U CBOWCTBAM,
yCTaHABJIMBATh IPUIMHHO-CJICACTBEHHBIC CBSI3U MEXKIY JTaHHBIMHU XapaKTCPUCTUKAMHI
BCIICCTBA,

MIPUBOINUTH MMPUMEPHI XUMHUUECKUX PEAKITUH, PACKPBIBAIOIINX XapaKTEPHBIE CBOMCTRA
TUTMIAYHBIX TIPEICTABUTEINICH KIIACCOB OPTaHUYECKUX BEIIECTB C IIEJIbI0 UX
uAeHTUGUKAIINY U 0ObsICHEHUSI 00JIaCTH TPUMEHECHHUS;

MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMUYECKUX PEAKIIMi Ha OCHOBE 3HAHUH
O TUIaX XUMHUYECKOU CBSI3U B MOJIEKYJIAX PEareHTOB U UX PEAKIIMOHHON
CITOCOOHOCTH;

WCITIOJIb30BATh 3HAHUS O COCTABE, CTPOCHUHU M XUMHUUYECKUX CBOMCTBAX BEIIECTB IS
0€30macHOT0 MPUMEHEHHSI B TIPAKTHIECKON IeATeITLHOCTH;

MIPUBONUTH MMPUMEPHI MPAKTHUSCKOTO MCIIOIH30BaHUS MPOTYKTOB IepepaboTKH
He(THU ¥ IPUPOTHOTO Ta3a, BEICOKOMOJICKYJIIPHBIX COCTMHCHHH (TTOMATHIICHA,
CUHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OTIBITHI IO PACTIO3HABAHUIO OPTAHMYECKUX BEIIECTB: TIUICPUHA,
YKCYCHOM KHCJIOTHI, HETIPEETbHBIX )KHPOB, TIIFOKO3bI, KpaxMajia, OEJIKOB - B COCTaBe
MUIIEBBIX MTPOIYKTOB U KOCMETUYECKUX CPEJICTB;

BIIAJICTh MPABWJIAMH U TIpUEMaMU O€30TIaCHOM pabOThl C XUMUUYECKUMH BEIIECTBAMU
1 J1abOPaTOPHBIM 000PYI0BAHHEM;

YCTaHABJIMBATh 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIINN ¥ CMEIIICHHUSI
XUMHUYECKOTO PABHOBECHS OT PA3IMYHBIX (DaKTOPOB C IEJIbIO OMPECICHHUS
ONITUMAJIbHBIX YCIIOBHM MPOTEKAHUSI XUMUYECKUX TTPOIIECCOB;

MIPUBOJNUTH MMPUMEPHI TUAPOJIM3a COJICH B MOBCEIHEBHOMN KU3HU YCIIOBEKa;
MIPUBOJIUTH MPUMEPBI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B MPUPO/IE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX M KU3HEACITCIIBHOCTH OPTaHU3MOB;

MIPUBOJIUTH MMPUMEPHI XUMUYCSCKUX PEAKITUH, pAaCKPBIBAIOIINX OOITHE XUMHUICCKUE
CBOMCTBA MIPOCTHIX BEIIECTB - META/UIOB U HEMETAJIJIOB;



+  TPOBOJUTH PACUETHl HA HAXOXKJCHUE MOJIEKYJISIPHOU (hOPMYIIBI YTIIeBOJOPOA T10
IPOAYKTaM CTOpPaHUs U MO €r0 OTHOCUTENBHOM MIIOTHOCTH U MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXO/SIIUX B €T0 COCTAB,;

BJAJETh MPaBUJIaMU OE30MACHOTO OOPAIICHHS C €JKUMHU, TOPIOUYUMHU U TOKCUYHBIMU
BEIIECTBAMH, CPEICTBAMU OBITOBON XMMHUU;

+  OCYHIECTBIIATh MOMCK XUMUYECKOW MH(OPMALIUU IO HA3BaHUIM, UICHTH(PHUKATOPAM,
CTPYKTYPHBIM (pOpMYyJIaM BEIECTB;

+ KPUTHYECKH OI[CHUBATh U UHTEPIPETUPOBATH XUMUYECKYIO HHPOPMAIHIO,
COZIepKaIyI0Cs B COOOIICHUAX CPEICTB MacCOBOM MHPOPMAIIUH, pecypcax
HHTepHeTa, HAy4YHO-TIOMYJIAPHBIX CTAThSIX C TOUKU 3PEHHS €CTECTBEHHO-HAYYHON
KOPPEKTHOCTH B IEJIAX BBISBICHUS OIIMOOUHBIX CYXKIEHUH U (POPMHUPOBAHUS
COOCTBEHHOM MO3HIINY;

*  TPEACTaBIATH ITyTH PEUICHUS TTT00ANBHBIX MPOOJIEM, CTOSIINX MEepe.T
YeJI0OBEYECTBOM: IKOJIOTMYECKHX, SHEPTETUYECKUX, CHIPbEBBIX, U POJIb XUMUU B
PELICHUH 3TUX TPOOIIEM.

BbII'IyCKHI/IK Ha 6a3oBOM YpPOBHE NnoJilyduT BO3MOXXHOCTb HayYUTbCH.

«  WUIIOCTPUPOBATH HA TPUMEPAX CTAHOBJIEHUE U SBOJIOLMIO0 OPTaHUYECKON XUMUU
KaK HayKH Ha pa3JuYHbIX UCTOPUYECKHX ATAIlaX €€ Pa3BUTHUS;

*  HCIOJb30BaTh METO/bl HAYYHOI'O MTO3HAHUS MPHU BHITIOJHEHUHN MTPOESKTOB U Y4EOHO-
HCCJIEI0OBATENLCKUX 3a/1a4 110 U3YyYEHHUIO CBOMCTB, CIIOCOOOB MOTYYEHUS U
pacro3HaBaHUsl OPraHUYECKUX BEIIECTB;

+  OOBICHATH MPUPOY U CIIOCOOBI 00pa30BaHUsI XUMHUECKOU CBSI3U: KOBAJICHTHOM
(moJIsIpHOM, HEMOJIAPHOM), MOHHOW, METAINTIMYECKOW, BOAOPOAHOM - C IENBIO
ONpeIeSICHUs] XUMUYECKOU aKTUBHOCTH BEIIIECTB;

+ YCTaHaBJIMBaTh T'€HETHUYECKYIO CBSI3b MEXIY KJIACCAMU OPTaHMYECKUX BEIIECTB JJIS
O00OOCHOBaHMSI  MPUHIIMIIUAIBLHOM  BO3MOXKHOCTH  TOJIYYEHHUSI  OPraHUYECKHUX
COEIMHEHUI 3aJJaHHOTO COCTaBa U CTPOCHUS;

+ YCTaHaBJIMBATh B3aUMOCBS3U MEXKIY (paKTaMu U TEOpUEH, TPUUMHOMN U CIEACTBUEM
MIPY aHAJIM3€ MPOOJIEMHBIX CUTYalluid 1 000CHOBAaHUY MIPUHUMAEMBIX PEIICHUNA Ha
OCHOBE XMMUYECKNX 3HAHUM.



COAEPXXAHUE YYEBHOIO NPEOMETA 11 kaacc

TeopeTnyeckne OCHOBbI XMMUU
BaxHeiline XuMu4YeCKHe MOHATHS M 3aAKOHbI. XUMUUYECKUN 2JIEMEHT. ATOMHBINA HOMED.
Maccooe unucno. Hyxkmuael. Pagnonyknuabst. 130Toms!.
3aK0H COXpaHEHUSI MacChl BEIIECTB. 3aKOH COXPAaHEHUS U MIpeBpalieHus 3Hepruu. Jedexr
Mmacchl. [leproandeckuii 3akoH. DieKTpoHHas KoHpuryparus. ['paduyeckas aneKTpoHHas
dbopmyina. Pactipenenenue 2IeKTPOHOB B aTOMax AJIEMEHTOB MaJIbIX M OOJIBIITHUX TIEPUOJIOB, S-,
p-, d-, f-amemenTsl. JlanTaHoMIbI. AKTHHOMABI. FICKYCCTBEHHO MOJTYYEHHBIC 3JICMCHTHI.
BanentHocTs. BaneHTHBIE BO3MOKHOCTH aTOMOB. BoJ1opogHbIE COETUHEHNS.

Crpoenue BemecrBa. MonHas cBsa3b. KoBaneHTHas (moasipHas U HENOJSPHAs) CBA3b.
OnexTponHas popmyna. Meramnueckas cBs3b. Bogoponnas cBs3b. ['uOpuansaus aToMHBIX
opOuTanei.

Kpucramibsl: aToMHbIE, MOJIEKYJIIPHBIE, HOHHBIE, METAJUTMYECKUE. DIEeMEHTapHasl sTYeiKa.
[Homumopdusm. [omumopdpusie Mmogudukanuu. Amnorponus. M3omepus. 'omosorus.
XUMHYECKUIN CUHTE3.

Xumnuyeckue peakuur. OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH. Peaknu pasiioxkeHus,
COCIMHEHHUS, 3aMElIeHUs, OOMeHa. OK30TepMHUYECKHME M SHIOTEPMHUYECKHE PpPEAKIUU.
O6patuMble U HeoOpaTumble peakinuu. TemnoBoi »sddexr peakuu. 3akoH ['ecca.
Tepmoxumuyeckue ypaBHeHus. Temnora oOpazoBanud. Teniaora cropaHus.

CKOpOCTh XUMUYECKON PEAKIIMU. AKTUBUPOBAHHBIA KOMIUIEKC. 3aKOH JEHCTBYIOIIUX MACC.
Kunernueckoe ypaBHeHuE peakiuu. XuMuueckoe pasHosecue. [Ipunnun Jle [larense.
PactBopsl. lucnepcusie cucreMbl. PacTBopbl. ['pyOoanciiepcHbie CUCTEMBI (CyCIEH3UU U
samynbeun). Kommonaaeie pacTBopbl (30511). A3p0307H.

CriocoObl BbIpa)KeHUS KOHIICHTPALIMK PacTBOPOB. MoJisipHasi KOHIIEHTpAIus (MOJIIPHOCTH ).
DJIeKTPOJUTHI. DJNEKTpoauTHUIecKas gucconuanus. Crenenp aucconuamnuu. Koncranra
nucconuanuu. Bomopoausiii mokazatens. Peakiinu nonHoro oomMeHna. ['uaponus oprannyeckux
BEIECTB. [ MaApoJIn3 CoJIeH.

JJIeKTpPOXUMHUYeCKHe peakunu. ['aTpBaHNYECKU 35IeMEeHT. DnekTpoasl. AHoI. Karog.
AKKyMynsTOp. TOIUTMBHBIN 3JIEMEHT. DIEKTPOXUMHUS.

Psin ctangapTHBIX AIEKTPOAHBIX MOTEHIUANOB. CTaHgapTHbIE yciaoBua. CTaHIapTHBIN
BOJIOPOAHBIN 3JIEKTPOI.

Koppo3ust meTaiuioB. Xumudeckas v 3JIEKTPOXUMHUYECKAs

KOPPO3Hsl. DNEKTPOIU3. DIEKTPOJIN3 BOJHBIX PACTBOPOB.

DIIEKTPOJIU3 PACIIIABOB.

HeopraHundeckas xumusi

MeTtasuibl. CiocoObl osty4eHus: MeTamioB. JIerkue u Tsokénble MeTallibl. JIerkoriaBkue u
TYTOIUIaBKHE MeTasuibl. MeTtamnmyeckue 35eMeHTsl A- u b-rpynmn. Menb. Lunk. Tutan. Xpowm.
XKenezo. Hukens. [Inaruna. Crumassl. Jlerupyromue no6aBku. YépHeie metaiusl. [[BeTHBIC
Metasuibl. YyryH. Ctans. Jleruposanssie ctanu. OKCUABI M TUAPOKCUIBI METAIIIOB.

Hemetamsl. [IpocTeie BemecTBa — HeMeTallibl. Yriepoa. Kpemuuii. A3ot. ®ocdop.
Kucnopoa. Cepa. @top. Xiop.



Ifuiciotabie okcuawl. Kuciaopoacoaepskanme kucinotel. CepHast KuciaoTa. A30THast KUCIOTa)
Bonopoansie coeiMHEHUST HEMETAIIOB.
['eneTnyeckasi CBA3b HEOPraHMUECKUX U OPTaHUUECKHUX BEILECTB.

X¥MHUA 4 KU3Hb
XuMHUYECKask MPOMBIIIIIEHHOCTh. XUMUYECKas
TEXHOJIOTUS XUMUYECKOTO 3arpsi3HEHHUS.

JemMoHcTpauuu.

- Mopenu HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX U METAJIUTMYECKUX KPUCTATUTMUECKUX
PEIIETOK.

- Mogenu MoJIEKyJI U30MEPOB U TOMOJIOTOB

- PaznuyHble TUIBI XUMHYECKUX PEAKIIMM, BUACOOIBITHI IO OPraHUYECKOW XUMHUH.

« OOpa3libl METAIJIOB U UX COCAMHEHUM, CIIJIaBOB.

- B3anmogeiicTBUE METAIUIOB ¢ KUCIOPOAOM, KUCIIOTaMU, BOJOM.

« JlokazarenbCTBO aM(OTEPHOCTH ATIOMUHHUS U €T0 THAPOKCHUIA.

- BsaumopeiicTBUe MeIM U KeJe3a C KUCIOPOI0M; B3aUMOJICUCTBUE MEIU U JKeJie3a C
KHCJIOTaMU (CepHasi, COJIsIHAs).

« Ilonmyuenue runpokcunoB meau (I111) u xpoma (L), oxcuna menu.

« BzaumopeiicTBHE OKCHIOB U TUAPOKCHIOB METAILIOB C KHUCIOTAMMU.

- JoxkazarenbctBO amdoTepHOCTH coenuHeHuit xpoma(lll)

«  OOpa3sibl HEMETAIJIOB.

«  Mojenu KpUCTaNIMYECKUX PEIIETOK aamasa u rpadura.

- IlonydyeHne aMMHaka U XJOPOBOAOPOA, PACTBOPEHUE UX B BOJE, 10KA3ATEIHCTBO
KHCJIOTHO- OCHOBHBIX CBOMCTB 3TUX BEILECTB.

« (CxuraHue yrig v cepbl B KUCIIOPOJE, ONPEICIICHNE XUMUYECKUX CBOWMCTB
IPOIYKTOB cropanus. BzaumoaeicTeue ¢ Meibl0 KOHIIEHTPUPOBAHHOM CEPHOI
KHUCIIOTHI, KOHIIEHTPUPOBAHHOMN U pa30aBICHHON a30THOM KUCIIOTHI.

«  OOpa3sibl CpecTB OBITOBOM XUMUM, HHCTPYKIIUU 10 UX MPUMEHEHUIO.

JlabopaTopHble OnbITbI.

1. W3ydeHune BAUSHUS pa3IU4HbIX (DAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHI

2. OmpeneneHue peakuu Cpeibl YHUBEPCaIbHBIM HHAUKATOPOM(C HCIIOIb30BaHUEM
1 poBOro 000pyAOBaAHUS)

3. TI'maponus coineld. (C UCHOIB30BaHUEM IIU(PPOBOTO 0OOPYIOBAHMS)

MpakTnyeckue paboThbl
1 IIpuroroBieHne paCTBOPOB C 3aJaHHON MOJISIPHOW KOHLICHTPALAEH.

2 Pemenue skcniepuMEHTANBHBIX 33/1a4 M0 TeMe «MeTaibi»
3. Pemienue skcnepuMeHTaIbHBIX 3a/1a4 110 TeMe «Hemeramibn



Tematnyeckoe nnaHuposaHue no Kypcy «Xumms» ,11 knacc, $roc 000

GasoBbIli ypoBeHb ( 24. B Heaenio , 64 qacoa}

HassaHue rnasbl KonuyectBo | lNpaktnyeckne | KoHTposnbHbie
YacoB paboTbl paboTbl
[MoBTOpEHme kypca 10 2
Knacca
TeopeTnyeckme oCHOBBI 38 1 2
XUMUN
HeopraHunyeckas xmmns 20 2 1
XUMUS N XKN3Hb 4
Ntoro 64 3 3







KaneHpapHo-TemaTtuyeckoe nnaHuposaHue 11 knacc (2 4 B Hegento, 64 4 B rof)

Jara

OcHOBHOE COACPIKAHUEC I10 TEMaM

XapaKTepruCcTHKa OCHOBHBIX BHJIOB JACATEIBHOCTH YUCHHKA (Ha YPOBHE

y4eOHBIX IEHCTBUIN)

1—2. IToBTopenue kypca xumun 10 kiacca

1. Teopernueckue ocHOBBI XxuMuu (38 1)

1.4. Baxkuelinme XMMUYeCKUE TTOHATHSI ¥ 3aKOHBI (8 1)

3. Xumunueckuit anement. Hyknuapl. M3otomns!.

4. 3aKoHBl COXpaHEHHMs MacChl M DSHEPruM B

XUMUH.
5.  Ilepmommueckmii  3akoH.  Pacmpenenenue
QJIEKTPOHOB B aTOMax  d3JEMEHTOB  MaJblX

[ICPHO/IOB.
6—7. PacnpeneneHue 2JIGKTPOHOB B aTOMax|
HJIEMEHTOB OOJIBIIKX MIEPHOIOB.

8. Ilomoxenune B

HepHO,I[H‘ICCKOﬁ CHUCTCMC

BOaOpOAA, JJAaHTaAaHOHU 0B, AKTHHOHUJOB H
HMCKYCCTBCHHO IOJYYCHHBIX 3JICMCHTOB.

9. BaneHTHOCTP W BaJlCcHTHBIE BO3MOXKHOCTH
ATOMOB.

10. O6o0maronuii ypok mo Teme

HasbiBaTh BaKHEMINIME XapaKTEPUCTUKUM XHMHYECKOTO DJIEMEHTA.
OOBACHATH pa3iIuyMe MEXIy MOHITUAMH «XUMHUYECKHH 3JEMEHT»,
CHYKJIUZ», «U30TOID».
IIprMeHATH 3aKOH COXPAHEHHsI MacChl BEIECTB IIPU COCTABICHUU
YPaBHEHUH XUMHUYECKUX peakuuil. OnpeaensiTe MaKCUMaIbHO
BO3MOXHOE YHCJIO JIEKTPOHOB HA YHEPI€TUUECKOM YPOBHE.
3anuceIBaTh rpagUIecKue JEKTPOHHBIE (OPMYIIBI S- U P- STIEMEHTOB.
XapaKkTepHu30BaTh NOPSAA0K 3aI0THEHUS 2JIEKTPOHAMHU
9HEPreTUYECKUX YPOBHEH U NOJYPOBHEH B aTOMax. 3alKChIBaTh
rpaduueckue hpopmyibsl aToMoB d-31eMeHTOB. OOBACHATD, B YEM

3aKJII04YacTCA (bHSI/I‘-I@CKI/Iﬁ CMBICI ITOHATHA «BAJICHTHOCTDB)».




«Baxuennme XuMU4eCKUEe MOHATHS U 3aKOHBD)

OOBSICHATD, YeM ONPENENISIOTCS BaJICHTHBIE BO3MOYKHOCTH aTOMOB
pa3HbIX JIEMEHTOB.

CocTaBiaTh Tpaduueckue 3JIeKTPOHHBIE (OpMYIbl a3oTa, ¢ocdopa,
KHCJIOPOJIa M CEPhl, a TaK)Ke XapaKTepPH30BaTh M3MEHEHUs PaJnyCoOB
ATOMOB XHMHYECKHX OJJIEMEHTOB II0 TIepuojaM U A-rpymnmnam

MEePUOINICCKON TaOTHITBI

1.5. CtpoeHue BelecTBa

(74)

11. OCHOBHBIE BHILI XHMHYECKOW  CBSI3H.

onHast ¥ KOBaJIeHTHAS CBSI3b.

12. Meramnnueckas cBs3b. BomoponHas cBs3b.
13. TIpocTpaHCTBEHHOE CTPOCHUE MOJICKYII.

14. Crpoenmne xpuctamoB. Kpucrammudyeckue
pEIIETKY.

15. TIpuumnbl MHOTOOOpPA3HsI BEIIECTR.

16. OO6obOmaromuii ypok mo teme «CtpoeHue

BCIICCTBA».

17. Koutrpoabnass padora 1 mno Temam

«Bakaelime XUMUUECKUE TOHSITHUS W 3aKOHBI» M
«CTpOGHI/IC BCIICCTBA». HeMOHCTpaHHI/I. MO,Z[GJ'II/I
MOHHBIX, AaTOMHBIX,

MOJICKYJISIPHBIX )41

MCTAJTIINYCCKHUX

OOBSICHATh MEeXaHH3M 00pa30BaHMs MOHHOW M KOBAJICHTHOW CBSI3U U
O0COOCHHOCTH  (PM3UYECKHX CBOWCTB HMOHHBIX HM  KOBAJICHTHBIX
COEeIUHEHHU.
CoCTaBJIATh  3JCKTPOHHBIE  (OPMYJIBI  MOJIEKYJ  KOBAJICHTHBIX
COCIMHCHMIM.

OOBACHATH MEXaHU3M O0pPa30BaHMS BOJOPOJHOM M METAIIMYECKOU
CBSI3U M 3aBUCUMOCTh CBOMCTB BEILIECTBA OT BUIA XUMUYECKOI CBA3H.
OOBACHATH NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT

OpPraHMYECKUX U HEOPTaHNUECKUX COEAMHEHHH C IIOMOIIbIO
MpeCTaBICHUH 0 THOPUAN3AUY OpOHUTATICH.

OOBACHATH 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIIA €T0
KPUCTAUINYECKOU PEIIETKH.

OOBACHATD IPUIUHBI MHOTOOOPa3Hs BEIIECTB




KpUCTAJLIMICCKUX peH_[éTOK. MO,[[CJ'II/I MOJICKYIJI

HU30MEPOB U IT'OMOJIOTOB

1.6. Xumunyeckue peakuuu (6 1)

18—19. Knaccuukanus XHMHYECKUAX PEaKITU.

20. CKOpOCTh XUMHUYECKHX PEaAKIIUH.

21. Karanus.

22. XuMH4ecKoe paBHOBECHE U YCIIOBHS €ro

CMEILECHHUS.

23. O06o0marnmii ypok 1o teme

«XUMHUYECKUE peakumy. JleMoHCTpanum.

Paznuunbie TUIIBI XUMUYECKUX PEAKIIHiA,

BHJICOOTIBITHI 110 OPTAaHUYECKON XHMHUHU.
JlaGopaTopHblii  onbIT. V3ydyenue  BIUAHUSA
pa3nMYHBIX (AKTOPOB HAa CKOPOCTh XUMHYECKHX

peaKuni

[lepeuyncasTh MPU3HAKH, M0 KOTOPBIM KJIACCH(PHUIUPYIOT XUMUYECKHE
peakuuu.

OOBSACHATH CYIIHOCTh XUMUYECKOH peaKIuu.

CocTaBiATh ypaBHEHUS] XUMUYECKUX PEAKIMMA, OTHOCSIIUXCS K
onpeAeaEHHOMY THUITY.

OOBSCHATh BIMSHUE KOHLEHTPALMil peareHToB Ha CKOPOCTh
TOMOT€HHBIX U F€TEPOT€HHBIX PEaAKIINM.

OOBACHATH BIMAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peakluy, a TakKe 3HauyeHHe NPHUMEHEHUs KaTaau3aTopoB U
MHTUOUTOPOB Ha mpakTuke. OOBSACHATH BIMSHUE W3MEHEHUS
KOHLIEHTPALlMX OJHOI0 U3 pEearupyrolux BEIIECTB, TEMIEPATYpPhl U

JaBJICHHS Ha CMEIICHUE XUMHNYCCKOI'0 pPaBHOBECHUA




1.7. PactBopsr (10 )

24. JlucriepcHble CUCTEMBI.

25. Croco05l BBIPKECHUS KOHIICHTPaIu1
PacTBOPOB.

26. Pemenue 3agad o Teme «PacTBopb».

27. IIpakxmuuecxas paboma 1
«IIpurorosieHue pacTBOPOB C 3aJaHHON MOJISIPHOM
KOHLICHTpaLUEn».

28. DJeKTpoIUTHYECKAs JMCCOIMALIHS.
BomoponHeIii MOKa3aTeb.

29—30. Peakniuu noHHOTO 0OMEHA.

31—32. 'maponu3 opraHuYecKux U

Onpenensts NOHIATHE «IUCHEPCHAs CUCTEMay. XapaKTepru30BaTh
CBOMCTBA pa3IMYHBIX BUIOB AUCIIEPCHBIX CUCTEM, YKA3bIBaTh
MPUYMHBI KOATYJISIIIMY KOJJIOMIOB M 3HAUEHUE 3TOTO SIBICHUS.
Pematsb 3a1aun Ha IPUrOTOBJIEHNE PACTBOPA ONpPEACTEHHON
MOJIIPHOW KOHIICHTPALUH.

I'oToBUTH pacTBOp 3aAaHHON MOJISIpHON KOHIIEHTpanuu. OObICHATS,
M0YeMY PacTBOPbI BELUIECTB C MOHHON M KOBAJEHTHOM MOISIPHON
CBSI3bI0 MPOBOJAT 3JIeKTpuueckuil Tok. Onpenensate pH cpens ¢

MMOMOIIbIO YHUBCPCAJIBbHOTO MHAXKATOPA.




Heopranmdeckux coenuHeHu. 33. O600maonmiti|O0bSICHITh € TO3WIUNH TEOPUH DIIEKTPOTUTHUECKON JTHCCOIMAIINN
ypok 1o teme «PacTBopbi». JlabopaTtopHble CYIITHOCTh XUMUYECKUX PEAKIHN, MPOTEKAIOIINX B BOJHOU CpETE.
onbIThl. OIpeeneHne peakuy Cpeabl CocTaBiATh MOJIHBIE U COKPAIEHHBIE HOHHBIE YPABHEHHUS PEAKLIMIA,
YHHABEPCATBHBIM HHIUKATOPOM. [ 'MapOIn3 coneil. | XapaKTEepU3YIOINX OCHOBHBIE CBOMCTBA BAXKHENIIINX KIIACCOB
HEOPraHMYECKUX COeIMHEHU. OnpenesaTh peakuio Cpeasl
pacTtBopa coiu B Boze. COCTaBJIATh ypaBHEHUS peaKkLUi THAPOIN3a

OpPTraHNYCCKHUX U HCOPTAaHNYCCKUX BCUICCTB

1.8. Dnexkrpoxumudeckue peaxkuu (7 4)

34. XuMHUYECKUE UCTOYHHUKH TOKA. OOBSACHATD NPUHIMIT PAOOTHI TaJIHBAHUYECKOTO JIEMEHTA.

35. Psin CTaHIAPTHBIX a5eKTpoAHBIX| OOBSCHATH, KAK YCTPOSH CTAaHIAPTHBINA BOJOPOIAHBINA AIIEKTPOI.
[OTEHIIUAIIOB. [Tonp30BaThCs PAAOM CTAaHAAPTHBIX 3JIEKTPOHBIX TOTEHIINAIOB.
36. Koppo3sus METaJJIOB U e€| OTau4aTh XMMHYECKYIO KOPPO3HIO OT 3JIEKTPOXUMHUYECKOM.
[peynpexIeHuE. OOBACHATH NPUHLUIIBI 3ALUTHl METAIUTMUECKUX U3JIETUH OT
37—38. Dnextponus. KOppO3uH.

39. O6006maronuit YPOK o Teme| OOBACHATH, KaKue MPOLIECCHl MPOUCXOIAT HAa KAaTOAE U aHOJE MPU
«ONEKTPOXUMHUUECKHUE PEAKIIIID. AJIEKTPOJIN3E PaCIIaBOB U pacTBOPOB cosieid. COCTaBIATh

40. Kontpoasnas pafora 2 10 TemMaMm| CyMMapHbIC yPaBHEHUS PEaKILUil AIEKTPOIH3a
«XHUMUYECKUE peaxum, «PactBOpBI»,

(<3J'I€KTp0XI/IMI/I‘ICCKI/IC peaKkunmn




2. Heopranunueckast xumus (20 1)

2.1. Metamst (10 4)

41.

OOmas  XapakTepucTHKa H  CIIOCOOBI

MOJIYUYCHHA METAJLJIOB.

42,

rpyMIlL.

O030p MeTaJUIMYECKHX  3JIEMEHTOB

A-

43.  OOmmit 0030p METAUTUIECKUX JIEMEHTOB b-

rpynn. L [uHK.
44. Menb.

45. TutaH 1 Xpom.

46. Keme3o, HUKEb, IIJIATUHA.

A7. CruiaBbl METAJUIOB.

49. OKcuabl ¥ THIPOKCH/IBI METALIOB.

50./lpakmuueckaa ~ paboma 2 «Pemenue

OKCIICPMMCHTAJIbHBIX 3a71a4 I10 TEME «MeTabey.

51. Oo6oOmaronmii ypok mo teme «MeTamib».

JlemoncTpanmuu. OOpa3ipl  METALIOB |

COE€IMHEHMH, CIIIIaBOB.

HX]

XapakTepu3oBaTh OOIIME CBOMCTBA METAUIOB U PA3bsCHATH MX HA
OCHOBE  IPEICTaBJIEHUH O  CTPOEHUUM  aTOMOB  METAJUIOB,
METAJUIMYECKOM CBSI3U U METAIUTMYECKON KPUCTAIDINYECKOU PEIIETKE.
WnmoctpupoBath npuMepaMu CIiocoObI MOTYyYESHUST METAIIOB.
XapaKTepr3oBaTh XUMUUYECKHe cBoricTBa MeTtaiioB |A—IIA rpynm u
AIFOMHUHMSL, COCTABIISATh COOTBETCTBYIOIINE YPAaBHEHUS PEAKIIUMI.
OOBACHATH OCOOEHHOCTH CTPOEHHS aTOMOB XMMHYECKHUX 3JIEMEHTOB
b-rpynn nepuogudeckoi cucreMsl [, 1. Menneneesa.

CocTaBiATh ypaBHEHMsI pEaKLUii, XapaKTePU3YIOIHUX CBOMCTBA MEJH,
[IMHKa, TUTaHa, Xpoma, xene3a. [IpeickaspiBaTh CBOMCTBA CILIaBa,
3Hasi ero cocTaB. OOBICHATh, KAaK M3MEHSIOTCS CBOMCTBA OKCHAOB U
TMIPOKCUIOB METAJUIOB MO MEpHoAaM U A-TpyImaM HepuoguuecKon
Tabmunbl. OOBSICHATb, KaK HW3MEHSIOTCS CBOWCTBA OKCHIOB U
THIPOKCUIOB XHUMHUYECKOTO JJIEMEHTa C TMOBBINICHHEM CTENEeHU

OKHCJICHUSA €TI0




BzanmoaeicTBHE  METANIOB C  KHCIOPOIIOM,

KHCJIOTaMHU, BOJIOH. JlokazaTenbCTBO

aM(pOTEpHOCTH AOMUHUS W €ro THIPOKCHIA.
B3anmopaeiicTBie MeAu W JKelle3a C KHUCIOPOIIOM,
B3aMMOJICHCTBHE MEOU W JKejle3a C KHUCIO0TaMH
(cepnasi, cossgHas). [lomydeHue  TUApPOKCHAA
menu(I1), rumpokcuaa xpoma(lll), oxkcuna meau(IT).
B3anmonenicTie

OKCHJOB nu THAPOKCHIOB

MCTaJIJIOB C KHUCJIO0TaMU. I[OKaSaTCJ'IbCTBO

amoTtepHocTH coearaennid xpoma(Lll)

aToMa.

3anuchiBaTh B MOJIEKYJSIPHOM W HOHHOM BHUJAE ypaBHEHUS
XUMHUYECKUX  pPEaKLMH, XapaKTepHU3YIOIIUX KHCIOTHO-OCHOBHBIE
CBOMCTBA OKCHIOB M  THAPOKCHIOB  METAUIOB, a  TaKXe
DKCIIEPUMEHTAIbHO  JOKa3blBaThb  HAJM4uMe  3TUX  CBOWCTB.

Pacrio3HaBaTh KaTHOHBI COJIEH C MOMOILBIO KAYECTBEHHBIX PEAKIIMI

2.2. Hemetamsl (10 1)

52.00630p HEMETAILIOB.

53.CBolicTBA ¥  TPUMEHEHHE  BaKHEHIINX
HEMETaJLJIOB.

54.001m1as xapakTEPUCTHKA OKCHJIOB HEMETAIIJIOB U
KHCJIOPO/ICOIEPKAIIUX KUCIIOT.

55.0KuCIUTENbHBIE CBOMCTBA CEPHOM M a30THOM
KHCJIOT.

56.Bonopoanbie coeTMHEHNS] HEMETAJUIOB.

57-58. I'eHeTnueckas CBsI3b HEOPraHUIECKUX

XapaKTepI/ISOBaTB O6IJ_II/IC CBOMCTBA HEMETAJIJIOB U Pa3bACHATD UX HaA
OCHOBC HpCI[CTaBJ'IeHI/Iﬁ 0 CTPOCHHHU aTOMaA. HasreiBaTh 00OacTu
NPHUMCHCHUA Ba)XKHEHIIIMX HEMETAJIJIOB. XapaKTepI/ISOBaTB CBOMCTBa
BbICHIMX OKCHI0B HEMCETAJIJIOB U KUCJIOPOACOACPKAIUX KHUCJIOT,
COCTaBJIATh YPABHCHUA COOTBCTCTBYIOUIUX peaKL{I/Iﬁ 1 OOBSICHSITEH UX
B CBCTC HpCHCTaBHGHI/Iﬁ 00 OKHMCIUTEIIFHO-BOCCTAHOBUTEIIBHBIX
peaKuusix u SHCKTI)OJ'II/ITI/ILIGCKOI\/'I Jucconuanuu. CocTaBisATh

YPaBHEHUS PEAKIUN, XapaKTEPU3YIOIINX




" OPraHNYCCKUX BCUICCTB.

60. IIpakTrueckas pabora 3 «Pemenue

IKCTICPUMEHTAJILHBIX 3a]1a4 0 TeMe
«HeMmertaiuby.

61. O6o0maromui ypok 0 TeMe
«HeMmertaiuby.

62. KontponbHas pabora 3 o TemMaM
«MeTtame» u «Hemetab.

HemoHcTpannu. O0pa3ubl HEMETAJIIOB.

Mojeny KpUCTaINIMYECKUX PEHIETOK alnMasa

u rpadura. [lomydyenune aMMuaka u

XJI0poBOaAOpOaAa, paCTBOPCHHUC HUX B BOJC,

J0Ka3aTCJIbCTBO KUCJIOTHO-OCHOBHBIX CBOMCTB

O9THUX BCHIICCTB. Coxuranme YTJIsL U CEPhI B

KHUCJIOPO/IE, OTIPEIeIICHHE XUMHUYECKUX
CBOMCTB MPOJIyKTOB CrOpaHusl.
Bsaunmonaerictsue ¢ MEIIBIO

KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI,
KOHIIEHTPHUPOBAHHOM 1 pa30aBIeHHON a30THOU

KHCJIOTBI

OKHCITIUTENbHBIE CBOMCTBA CEPHOM U a30THOM KHCIIOT.
XapaKTepru30BaTb U3MEHEHUE CBOMCTB JIETYYMX BOJOPOIHBIX
COEIMHEHUI HEMETAJIJIOB 110 IEPUOAY U A- TpynIiaM
MEPUOINYECKON CUCTEMBI.

Jloka3biBaTh B3aMMOCBS3b HEOPraHUUECKUX U OPTaHUYECKHUX
COEIMHEHU.

CocraBiATh ypaBHEHUS] XUMUYECKUX PEAKIIUI, OTPAKarOIINX
B3aUMOCBSI3b HEOPIaHUUECKUX U OPTaHUYECKUX BEIIECTB,
OOBSICHATH MX HA OCHOBE TEOPHH IJIEKTPOIUTUIECKON
JIMCCOLMAIIH U TIPEJICTABICHUH 00 OKHCIUTENHHO-
BOCCTAHOBUTEJIbHBIX IPOLECCAX.

[IpakTnuecku pacrno3HaBaTh BELIECTBA C IOMOILBIO

Ka4€CTBCHHBIX peaKHI/Iﬁ Ha aHHOHBI

3. Xumus v )Ku3Hb (6 9)




63. Xwumus B mnpoMbIIUIEHHOCTH. [lpuHIMOBIOOBACHATS, HaydHbIE TPHHIUIBI [POM3BOJCTBA HAa IPHMEpE

XHUMHYECKOTO IIPOH3BOJICTBA. [IPOHM3BOJICTBA CEPHOIl KHCIIOTHI.

64. XMMHUKO-TEXHOJIOTUYESCKHE npuHOUNB|OOBICHITh, KaKWe  NPHHIMIB  XHUMHYECKOTO  IPOU3BOJCTBA
[IPOMBIIIIICHHOT'O HOJTYYSHHUS METaJIOB.[HCIIOIB3YIOTCS TIPH OIYYSHHU YyTYHA.

[Tpon3BOACTBO YyTyHA. CocTaBnsTh ypaBHEHHsS XUMHYECKUX PEaKIUil, MPOTEKAIOIIUX IPH
65. IIpow3BoICTBO CTaNH. MMOJTyYCHUH YyTyHA U CTAJIH.

66. Xwumwus B OBITY. XumundeckasCoOmoaaTh mpaBmwia 0e30MacHON paboThl CO CpelcTBaMu OBITOBOMA
[POMBILIICHHOCTh U OKPYKaroIas cpeaa. XHMUH.

OOBIACHATE IMPUYUHBI XUMHUYCCKOT'O 3arpsa3HCHUA BO314YyXa, BOJOEMOB

JemoncTpamuu. OOpa3ipl  CpeACTB  OBITOBOU
U TI04B

XUMHHU, UTHCTPYKIUHU 11O UX IPUMCHCHUIO
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