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HNOACHHUTEJIBHASA 3AITNCKA

JaxHas mporpamMMa npeaycMarpuBaeT (GOpMHPOBAHHE Y yIalTUXCs 00IeydeOHbIX YMEHUH 1 HABBIKOB,
YHUBEPCAIBHBIX CIIOCOOOB JIEATEIBHOCTH U KIIOYEBBIX KOMIIETCHIIUI.

JlaHHBII Kypc HallpaBJIeH Ha:

OCBOCHHE 3HAHUN O XMMHUYECKOH COCTaBJISIONICH GCTECTBGHHO'Hay‘IHOI\/'I KapTHUHBI MUPA;

OBIIaJICHUE YMCHHUSIMHU IIPUMEHSITh MTOJyYSHHbIE 3HAHUSA IS 00BSACHEHHSI pa3HOOOPa3HBIX SBJICHUN
OKpY>KaloIIero MUpPa;

pa3BUTHE ITO3HABATENBHBIX HHTEPECOB M MHTEJUICKTYATbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSATENBHOT O MPUOOPETEHUSI XMMUYECKH X 3HaHUH C UCMONb30BaHUEM PA3TUYHBIX HCTOUYHUKOB
HH(pOPMAIHH;

BOCIIUTAaHUEC y6e)KZ[CHHOCTI/I B MO3UTUBHOMN POJIKM XUMHHU B )KU3HU COBPEMCHHOI'O 06H.[eCTBa;

MPUMEHEHUE IMOTYYCHHBIX 3HAHUH U YMEHHH [T 0€30I1aCHOTO UCITOJIL30BaHUS BEMISCTB H
MaTepHUaJioB B OBITY U Ha TIPOU3BOJICTRE, JIJIS TPEAYIIPESIKICHUS IBICHUH, HAHOCSIINX BPEJT 370POBBIO
YyeJIoBeKa U OKpYXKarolleH cpene.

[Tporpamma obecreunBaeT COBPEMEHHOE KaueCTBO 0OPa30BaHMUs 10 XMMUHU Ha OCHOBE YCBOCHUS
00513aTeIbHOT0 MIHIMYMa COJIEpyKaHusl 00pa3oBaTebHOM MPOrpaMMBbI CpeHEro (TIOTHOT0) 00Iero
o0pa3oBaHusl.

IlnanupyemMble pe3yabTAThl H3VYEHHSI YI€OHOT0 MpeaMeTa « XUMMS:

B pesynbrare nzydeHns yueOHOT0 IpeiMeTa «XUMHUS» Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMUS:

BbInycKHUK HAy4uTCsI:

PacKphIBaTh Ha IIPIMEPAX PONIb XUMHUHU B (JOPMHUPOBAHUH COBPEMEHHON Hay4HON KapTHHBI MHUPA U B
MIPAKTUYECKOH IEATEIBHOCTY YETI0BEKA;

JEMOHCTPUPOBATh Ha IPUMEPaX B3aUMOCBS3b MEXKAY XUMHUEH U IPYTHMMHU €CTECTBEHHBIMU HAYKaMH;
packpbIBaTh Ha IpUMepax IOJ0KEHUs TEOPUU XUMudeckoro crpoeHust A.M. byrneposa;

noHuMaTthb (pusnyeckuii cmbica [lepuoanueckoro 3akona .M. MeHnzaeneeBa U Ha €ro OCHOBE
OOBSICHATH 3aBUCUMOCTb CBOMCTB XUMUYECKHX DJIEMEHTOB U 00Pa30BaHHBIX UMH BEILECTB OT
3IEKTPOHHOT'O CTPOCHHUSI aTOMOB;

OOBSCHSTH MPUYHHBI MHOr000pa3us BEIISCTB HAa OCHOBE OOIIKX MPECTABICHHUI 00 X COCTaBE U
CTPOCHHH;

MIPUMEHSATH [TpaBHJla CUCTEMATHYECKON MEXyHapOAHOM HOMEHKIIATYpPhI KaK CpelCTBa pa3IMueHus U
UIeHTU(DUKAIIUN BEILECTB MO UX COCTABY U CTPOEHUIO;

COCTaBIIATh MOJICKYJISIPHBIC H CTPYKTYPHBIC (POPMYITHI OPraHMYECKUX BEIIeCTB Kak HOCHTENeH
WH(OpMAIIMK O CTPOSHUH BEIECTBA, €r0 CBOMCTBAX M MPHHAIC)KHOCTH K ONpPEICICHHOMY KJIaccy
COCIMHCHMIA;

XapakTepru30BaTb OPraHUICCKUEC BEUICCTBA IO COCTaBy, CTPOCHUIO CBOﬁCTBaM, yCTaHaBJINBATb
OPUYNHHO-CICACTBECHHBIC CBA3U MEXKIY JAHHBIMU XapaKTCPUCTUKAMH BEIICCTBA,

MIPUBOAUTH IPUMEPHl XUMUYECKUX PEAKLIUN, pACKPHIBAIOIIUX XapaKTEPHbIE CBOMCTBA TUIIMYHBIX
MPEJICTaBUTENICH KJIACCOB OPraHMYECKHX BEIIECTB C LENbI0 X UACHTH(QUKAIIMHA U O0BSICHEHHS
00JIacTH IPUMEHCHUS;

MPOTrHO3MPOBATH BO3MOKHOCTb MPOTCKAaHUA XUMHYICCKHUX peaKuHﬁ Ha OCHOBE 3HAaHHH O THIIaX
XUMUYECKOH CBSI3U B MOJICKYJIaX p€arcHTOB U UX peaKLlHOHHOﬁ CHOCO6HOCTI/I;

HCIIOJIb30BAaTh 3HAHHA O COCTABC, CTPOCHHUU U XUMUYCCKUX CBOMCTBaX BCIICCTB AJIsA 06e30macHoro
NPUMCHCHUSA B HpaKTI/IquKOﬁ JCATCIIBHOCTU,



MPUBOAUTH IPUMEPHI MTPAKTHYECKOTO M CIOIb30BaHMUS MPOJAYKTOB MEepepadOTKU HEPTH U MPUPOTHOTO
rasa, BBICOKOMOJICKYIISIPHBIX COSTUHEHUH (TTOMMITHUIICHA, CHHTETHYECKOT O Kay4yKa, alleTaTHOro
BOJIOKHA);

MOPOBOAUTH ONBITHI MO PACIO3HABAHUTIO OPIraHUYCCKUX BCUICCTB: INIMICPHUHA, YKCYCHOP'I KHUCIIOTHI,
HEIPEACIIbHBIX )KUPOB, TJIOKO3bI, KpaxMajia, 0OEJIKOB — B COCTaBe IMUAIIEBBIX NPOAYKTOB 1
KOCMETHUYCCKUX CPCACTB;

BJI4JIETh MPABUJIAMH U IPHEeMaMi 0e30MacH ol paboThl ¢ XUMHUYECKUMH BELIECTBAMH M J1abOpaTOpHbBIM
000pyI0BaHUEM;

YCTaHaBJIMBATb 3aBUCUMOCTb CKOPOCTH XUMHYECKOMH PC€aK U CMCIICHUA XUMUYCCKOTO PaBHOBECUA
OT pa3jIMYHbIX (I)aKTOPOB C LICJIBIO OMPEACIICHUSA OIITUMAJIBHBIX yCJ'IOBHfI OPpOTEKAaHUA XUMHYCCKHUX
TIPOIIECCOB;

MIPUBOIUTH IPUMEPHI THIPOJIH3a COJIel B TOBCEAHEBHON )KU3HH YEIIOBEKA,;

OPpUBOAUTH IPUMEPBI OKMCIIUTCIIBHO-BOCCTAH OBUTCIIBHBIX pCaKL[I/Iﬁ B IpUpoOaAEC, MPOU3BOACTBCHHBIX
mporeccax u XU3HEACATCIIBHOCTHU OPraHu3MOB,

OPUBOAUTH IPUMEPBI XUMHNYECKUX peaKuHﬁ, PAaCKphIBAarOIINX O6HII/I6 XHMHYECKHEe CBONCTBA IMPOCTBIX
BCIICCTB — MCTAJIJIOB 1 HEMCTAJIJIOB,

MIPOBOJIUTH PacueThl Ha HaXOKJCHNE MOJICKYIIIPHON (GOPMYITHI YTIEBOJOPOAA IO MPOAYKTaM
CrOpaHus U 10 €ro OTHOCUTENBHOM MJIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASILUX B €T0
COCTaB;

BJIaIETh MTPaBHJIaMU 0€30ITaCHOr0 00paIIeHus ¢ eIKIMHI, TOPIOYNMHA ¥ TOKCHIHEIMH BEIIECTBAMH,
CpeAcTBaMH OBITOBOW XHMUU;

OCYIIECTBIITH OMCK XUMUYIECKOH HH(POPMAINK 10 Ha3BAaHUSIM, HICHTH(HUKATOPAM, CTPYKTYPHBIM
(hopMyiIam BeIlecTB;

KPUTHYECKH OLIEHUBATh M MHTEPIPETHPOBATE XUMHUUICCK YIO HH(POPMAIIHIO, COCPKAITYIOCS B
COOOIICHUSX CPEe/ICTB MacCOBOM MH(popMalnH, pecypcax MHTepHeTa, HaydHO -TIOMYISIPHBIX CTAThSX C
TOYKH 3PEHUS €CTCCTBCHHO-HAYIHONH KOPPEKTHOCTH B I[EJISX BBIABICHUS OIIMOOYHBIX CYKICHUN U
(hopMHUpoBaHUs COOCTBEHHOM MO3UIINH;

MIPEACTABIIATE YTH PELICHUS III00ANBHBIX IIPOOJIEM, CTOSIINX TIEPe]] YeTOBEICCTBOM:
9KOJIOTUYECKUX, SHEPTeTUUECKUX, CBIPbEBBIX,  POJIb XUMHH B PEILICHUU 3TUX IPOOIIEM.

B])IHyCKHI/IK MOJIYYUT BO3MOKHOCTDb HAYYHTHCH:

uuirocmpupoeams Ha npumepax CmarnoejlenHue u 3601104U0 OPZGHM'{eCKOZZ XUMUU KAK HAYKU HA
PA3NTUYHBIX UCTOPUYUECKUX dmanax ee pa3eumusl,

UCNONBL306ANb MEMOObl HAY4YHO20 NO3HAHUSA NPpU 6bINOJIHEHUU NPOEKN o6 Z/Iy'-t€6H0'
uccre0o8amenbekux 3a0ay no U3yuyernuro CGOIZCW!@, cnocob6oe nONIYyYerusl u pacno3naeaHusl
Op2aHUu4YecKux eewecmes,

00BACHAMb NPUPOOY U CNOCOObL 0OPAZ08AHUSL XUMUUECKOU CE53U. KOBALCHMHOU (NOJIAPHOU,
HEeNnoJIAPHOL), UOHHOU, MEMALIUYECKOU, 8000POOHOU — C YENbIO ONPEOeNeHUS XUMUYECKOU
AKMUBHOCMU Beujecms;

ycmarnaeaueantb ceHemu4ecKyro c653b MeDfC()y Kraccamu opeanudecKux eewecms 07151 000CHOBANUSA
I’lpMHL;u}'luaJleOﬁ B03MOIHCHOCMU NOJIYHEHUSA OP2AHUHECKUX COeOUHEHUU 3A0AHHO20 COCMABA U
CMpPOEHUAL,

VCMAHABIUBAMb 83AUMOCEA3U MeHCOY PaKmamu u meopueil, NPULUHOU U cledCmeueM npu anaiuse
npoOIeMHbIX CUmMYayuil U 060CHOBAHUYU NPUHUMAECMBIX PEUEeHUN HA OCHO8e XUMUYECKUX 3HAHUL.



Y4yeHuk Ha 6a30BOM YpPoBHE MOJYIUT BO3MOKHOCTb HAYYHUTHCH

UCNONBL308AMb MEMOObl HAY4YHO20 NO3HAHUSA NPpU 6bINOJIHEHUU NPOEKN o6 Myll€6H0 -UCCNe008aAMENbCKUX 340ay
no u3y4eHuro CGOZZCMG, cnocobosé noJayyerus u pacno3naearnusl eeujecme,

00BACHAMb NPUPOIY U CHOCOOBL 0OPA30BAHUA XUMUUECKOU C8A3U. KOBAIEHMHOU (NOAAPHOU, HENOAAPHOT),
UOHHOLUL, MEMANTUYECKOU, 000POOHOU — C Yelblo ONpedeseHUs XUMUYECKOU AKMUBHOCMU 8eUjeCma,

ycmaraeiueanvb ceHemu4ecKyro c653b M&’)fC@y Kiaaccamu opeaHu4ecKux u HeopeaHuvecKkux eeujecme ons
000CHOBAHUSL 83AUMOCBA3U.

VCMAHABIUBAMNY 83AUMOCEA3U MeAHCOY PaAKMamu u meopuell, NPULUHOU U C1eOCMEUeM NPU aHAU3e
npoOIEeMHBIX CUmyayuil U 060CHOBAHUYU NPUHUMAECMBIX PEUEeHU HA OCHO8e XUMUYECKUX 3HAHUL.

IIpenMeTHBIe pe3yabTaThl (0a30BBI YPOBEHB):

1.

10.

11.

12.

13.
14.

c(OpPMUPOBAHHOCTD MPEACTABICHUNA O MECT€ XUMUU B COBPEMEHHOW HAay4YHOH KapTHHE MHPA,;
MTOHUMaHHUE POJI XUMHUH B ()OPMHPOBAHHUY KPYro30pa u (yHKIIHOHAIBHON I'PaMOTHOCTH Y€JI0BEKa
JUTSL PELIeHUs IPaKTUYECKUX 3a/1a4;

BIIQJICHUE OCHOBOITOJIAraf0IIIMMIA XUMHUYECKIUMH TTOHSATUSIMA, TEOPHSIMH, 3aKOHAMH 1
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMUUECKOU TEPMUHOJIOTHEN U CHMBOJIMKOIA;

BJIaAICHUE OCHOBHBIMH METOJaMH HAYYHOI'O ITO3HAHU A, UCIIO0JIb3yCMbIMU B XUMHU Ha6J'IIO,Z[eHI/Ie,
OIMCAaHHUE, UBMEPEHUEC, OKCIICPUMEHT, YMCHHE 06p8.68.THBaTI>, O0OBSICHATE PE3YJIbTAaThl IPOBECACHHBIX
OIIBITOB U ACJIaTh BbIBOABI; TOTOBHOCTDh U CIOCOOHOCTH METOJbI MO3HAHWA ITPU PCIICHUN
MMPaKTUYICCKUX 3aJ1a4;

c(OpPMHUPOBAHHOCTh YMEHUS J1aBaTh KOJMYECTBCHHBIC OLICHKU U MPOBOAMUTH PACUYETHI IO XMMHYECKUM
(dbopMmylaMm U ypaBHCHUSIM;

BJIaJCHUEC NIpaBUJIaMU TCXHUKHN 0e30macHOCTH Ipy UCIIOJIb30BAHU N XUMUYCCKUX BCUICCTB,

c(OpPMHUPOBAHHOCTh YMEHUS KJIacCH(UIIUPOBATh OPraHNYECKHUE BEIIECTBA M PEAKIIMH IO Pa3HBIM
MIPU3HAKaM;

C(i)OpMI/IpOBaHHOCTI: YMCHHSA O CBIBATH U pa3jiMnviarb U3YyYCHHBIC KJIaCChl OPraHN4YE€CKUX BEIICCTB,

C(l)OpMI/IpOBaHHOCTB YMEHHUA A€jaTh BBIBOABI, YMO3aKJIFOUYCHUA U3 Ha6J'I}OI[€HI/II\/‘I, XUMHUYCCKUX
33KOHOMepHOCTeI>i, IIPOrHO3UPOBATH CBOMCTBA HEHU3YUYCHHBIX BEHICCTB IO aHAJIOTUHU C U3YYCHHBIMU

cOpPMHUPOBAHHOCTb YMEHUS CTPYKTYPUPOBATh U3YyYE€HHBIH MaTepral U XUMUYECKYI0 HH(OpMaInio,
MOJTy4aeMY0 M3 Pa3HbIX HCTOYHUKOB;

cOpPMHUPOBAHHOCTh COOCTBEHHOM MO3UIIMH MO OTHOLICHUIO K XUMHUYECKOW NH(OpMAaLIHH,
[10JTy4aeMOil U3 pa3HbIX UCTOYHHUKOB;

copMIPOBaHHOCTE YMEHHS aHAJIN3UPOBATH M OLEHUBATH ITOCIIECTBHS IIPOM3BOICTBEHHON H
OBITOBOM AEATEIHHOCTH, CBI3aHHOH C MepepaboTKON OPraHu4YeCcKUX BEIIECTB;

OBJIAACHUC OCHOBAMH HAYYHOI'O MBINIJICHUA, TEXHOJIOTHEH HCCIIeIOBATEIbCKON 1 HpO@KTHOﬁ
JACATCIIBHOCTHU

C(I)OpMI/IpOBaHHOCTB YMCEHHA ITPOBOAUTH S3KCIEPUMCHTBI paSHOﬁ JHJAKTHYECKOM HaIIpaBJICHHOCTH,

copMHPOBAHHOCTH YMEHHS OKA3bIBATh MEPBYIO ITOMOIIL TP OTPABICHUSX, OXKOTaxX M IPYIHX
TpaBMax, CBS3aHHBIX C BELIECTBAMH M J1aDOpaTOPHEIM 000PYIOBaHHUEM.

MeTanpeuMeTHue pe3yjabTaThbl:

1.

c(OpPMHUPOBAHHOCTh YMEHUS CTABUTBH IICIM U HOBBIC 331aud B y4eOe U MO3HABaTEIbH Ol
JIeSATENBHOCTH;

OBIIAJICHUE MPUEMAMH CAMOCTOSTEIFHOTO TUTAHUPOBAHMSI TTYTEH JTIOCTHKCHHS 1IEJIH, YMEHUS
BBIOMPATh 3PPEKTUBHBIE CIOCOOBI PELICHUST yIEOHBIX U TO3HABATENBH bIX 33/1a4;



10.

11.

12.
13.
14.

C(i)OpMI/IpOBaHHOCTB YMEHHA COOTHOCUTH CBOU JICHUCTBHS C IIJIaHUPYEMBIMU PE3YJIbTaTaMHU,

c(OpPMHUPOBAHHOCTh YMEHUS OCYIIECTBISATH KOHTPOJIb B IPOLIECCe JOCTHKCHUS pe3ybTara,
KOPPEKTUPOBATh CBOW JEHCTBUS;

Cq)OpMI/IpOBaHHOCTI) YMCEHHA OLCHUBATH NPABUJIBHOCTD BbIITOJIHCHU S yqeGHLIX 3aga4 U
COOTBETCTBYIOIIINEC BO3MOXHOCTH UX PCIICHUA,

c(OpPMHUPOBAHHOCTh YMEHUS aHAJIM3UPOBATh, KJIaCCU(UIIMPOBATh, 0000111aTh, BRIOUpATh OCHOBAHUS
KPHUTEPUH [Tl YCTaHOBJIICHUS IPUYMHHO-CIICICTBCHHBIX CBSI3CH;

chopMHPOBAHHOCTH YMEHHS IIPHOOPETATh U IIPAMEHSTH HOBBIC 3H AHUS;

C(l)OpMPIpOBaHHOCTB YMEHHA CO3aBaTh HpOCTeﬁIJ.[PIe MOACIN, UCITIOJIB30BATh CXEMBbI, Ta6J'[I/II_[BI,
CUMBOJIBI [JTSI PEIICHUSA y‘{€6HHX 1 ITO3HABaTCJIbHBIX 3a/1a4,

OBJIAICHUEC HAa BBICOKOM YPOBHE CMBICIIOBBIM YTCHHEM HAYIHBIX TEKCTOB.

cOpMUPOBAHHOCTh YMEHUsI 3P(HEKTHBHO OPraHU30BaTh y4eOHOE COTPYAHUYECTBO M COBMECTH YIO
JeSITeNbHOCTD, PAa00TaTh HHIANBUAYAIHHO C YI€TOM OOLIMX HHTEPECOB;

C(l)OpMI/IpOBaHHOCTB YMEHHA OCO3HAHHO M CITIOJIB30BaTh PE€UCBBIC CPEACTBA B COOTBETCTBUU C
3aga4yaMi KOMMYHUKAITAH,

BBICOKHH YPOBE€Hb KOMIIETCHTHOCTH B 00J1aCTH MCII0JIE30BaHHUsI PH(T,
C(i)OpMI/IpOBaHHOCTB OKOJIOTHYCCKOI'O MBIIIJICHU A,

c(OpPMHUPOBAHHOCTb YMEHUS IPUMEHATH B TI03HABATEIbHONW, KOMMYHUKATHBHON W COLIMAIBH Oi
MPaKTUKE 3HAHUS, IOJIYYCHHbIE IPU U3Y4EHUH IIpeIMeTa.

Byayr cdhopmupoBanbl

JInYHOCTHBIE Pe3yabTAThI:

1.

chopMIPOBaHHOCTH OJOKUTEIBHOTO OTHOMICHHUS K XMMHUH, YTO 00YCIIaBIMBACT MOTHBALIUIO K
y4eOHOIi JIesITeTbHOCTH B BEIOpaHHOM cdepe;

copMHPOBAHHOCTH YMEHHS PEIIaTh IPOOIEMBI TIOMCKOBOT'O M TBOPYECKOTO XapaKTepa;

chopMHPOBAHHOCTD YMEHUS IPOBOJUTH CAMOAHAIN3 U OCYILECTBISITE CAMOKOHTPONb U CaMOOLICHKY
Ha OCHOBE KPUTEPHEB YCIEIIHOCTH;

C(l)OpMPIpOBaHHOCTB TOTOBHOCTH CJIEAOBATh HOpMaM Mpupoao u 3;[0pOBbec6epera10mero HOBCACHUA,
C(l)OpMPIpOBaHHOCTB MPOYHBIX HABBIKOB, HAIIPABJICHHBIX HAa CaMOPa3BUTUEC YCPE3 CaMOO6pa3OBaHI/IC;

copMHIPOBaHHOCTH HABBIKOB IIPOSIBIICHHUS T03HABATEIbHON HHAIUATHBEL B YICOHOM
COTPYIHUYECTBE.

COJAEPXKAHHUE YYEBHOI'O IPEJIMETA

11 kaacc (344; 14. B Henemo)

Te OpPETHYCCKHE OCHOBBI XUMHUH

Baxxnelime XxuMudeckie MOHSATUS U 3aKOHBl. XUMUYECKUH 3JIeMEHT. ATOMHBIN HOMep. MaccoBoe 4ucio.
Hyxmuael. Pagnonykmuasl. U30Tonel.

3aKkoH COXpaHCHUA MaCChbl BEIICCTB. 3akoH COXPAaHCHH U IIPCBPALICHU A DHECPIrUU. I[e(l)eKT MacCcChI.

[epuonnyeckuii 3aKkoH. DneKTpoHHAass KoHpurypanus. ['papuueckas snexkTponnas popmyna. PacnpenencHue
SIEKTPOHOB B aTOMAaXx 3JIEMEHTOB MaJbIX U OOJIBIINX MIEPUOMIOB, S-, P-, -, f-amemenTsl. JlanTaHOHIBI.
AxTtHHOUIBL. VICKYyCCTBEHHO MOMyYeHHBIC YJIEMEHTHL. BaleHTHOCTh. BaneHTHBIE BOBMOYKHOCTH aTOMOB.
Bonoponusie coennHeHwusI.

Crpoenue BeniecrBa. Monnas cBsi3b. KoBaneHTHast (MOJsIpHAS ¥ HETIOJISIPHASI) CBSI3b. DJIEKTPOHHAs (hopmyIa.
Merannuueckas cBs3b. BomoponHas cBA3b.



I'mbpuanzarus aroMHBIX opOUTaneil.
Kpucramnsl: aToOMHBIE, MOJIEKYJISIPHBIE, HOHHBIE, METAIUIMYECKUE. DJI€MEHTapHas sueiika.
INommopduzm. [Tomumopdusle Momudukaruu. Angorponus. V3omepus. I'omonorus. XuMU4IecKHH CHHTE3.

Xumudeckue peakiuu. OKUCIUTENPHO-BOCCTAHOBUTENBHbBIC PEAKIMU. PeakK pa3ioKeHUs, COSTUHCHUS,
3aMelIeH s, 0OMeHa. DK30TepMUYECKUE H SHAOTepMHUYecKre peakunu. O6paTuMble U HeOOpaTHMBIC PEaKIHH.
TemnnoBoit a3 dexr peakmuu. 3akon ['ecca. Tepmoxnumuueckne ypasHeHU. Temora oOpazoanus. Temmnora
CropaHws.

CKoOpoCTh XUMUYECKON peakluu. AKTUBUPOBAHHBIN KOMILIEKC. 3aKOH AeHcTByomuX Macc. Kuneruueckoe
YpaBHEHUE PEaKIUH.

Xnmuueckoe pasHoBecue. 1Ipunnun Jle Ilarense.

PactBopsr. JluctiepcHbie cucreMsl. PactBopsl. I'pybomuciepcHbie CHCTEMBI (CYCIICH3UH U SMYIBCHH).
Komnouausie pactBopsl (301m1). A3po30u.

Crnoco0s! BEIpaKeHHSI KOHIICHTPAUH pacTBOPOB. MoOJIsIpHAst KOHIICHTPALTHS (MOJIIPHOCTB).

ONEKTPONUTHI. DICKTpoNuTHIecKas qucconuanus. Ctenens aucconuanuu. KoncranTa auccomuany.
BonoponHslii mokazarens. Peakninn HOHHOTO 0OMeHa.

I'maponu3 opranndeckux BemecTs. ['uaponus coneil.

DNEKTPOXUMHUUECKHE peakluu. I aabBaHnYeCKui 351eMeHT. DnekTpoabl. AHoj. Katon. AkkymymsTop.
TONIUBHEIA 37I€MEHT. DIEKTPOXUMHUSI.

Psan crannapTHBIX 3MEKTPONHBIX MOTeHIHANoB. CTaH apTHbIE yciaoBus. CTaHIapTHBIA BOIOPOIHBIN 3JIEKTPOI.
Kopposust MetannoB. XumMuueckasi ¥ 3JEKTPOXUMUYECKast KOPPO3HUs.

ONEeKTponn3. DJAEKTPOINU3 BOJHBIX PACTBOPOB. DJIEKTPOJIN3 PACIIIABOB.

Heoprannveckass xumMus

Mertassl. CriocoObl nonyueHust MeTaioB. Jlerkue u TsHkénble MeTasbl. JIerkoninaBKue v TyromiaBKue
MeTauibl. Metaummueckue aneMenTsl A- 1 b-rpynn. Mens. Lunk. Turan. Xpom. XKenezo. Huxens. Ilnaruna.
Cmutassl. Jlerupytomme no6asku. Yépasie Metamisl. L{BeTHble MeTambsl. UyryH. Crans. JlernpoBaHHBIC CTAMH.

OKcuIpI M THAPOKCHIBI METAIIIIOB.

Hewmeramner. [Ipocreie BemecTBa — HemeTawbl. Yriepoa. Kpemuuii. Azot. @ocdop. Kuciaopoxa. Cepa. Drop.
Xop.

KucnoTHbie OKCHIBI. Kchopoacoaepxcanme KU CIIOTHI. CCpHafI KucloTa. A30THas KUCJIOTa. BO[[OpOI[HBIe
COCIMHCHUA HCMCTAJUIIOB.

I'eneTnueckas cBs3b HEOPraHWUYECKUX U OPTaHUIECKIX BEIIECTB.
XuMHUSsl M )KU3Hb
XumMuueckast IpOMBIIIICHHOCTh., XUMHYECKasi TEXHOJIOT UL
XUMHUYECKOE 3arpsi3HEHUE.
JdemoncTpanum.
e  Moenu HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX U METAUIMYECKUX KPUCTATIMYECKUX PEIIETOK.
e  Monuenu MOJNEKYN U30MEPOB U TOMOJIOTOB
e  Pa3nmyHbIC TUITBI XHMHUYECKUX PEaKIUi, BUICOOMBITHI 10 OPraHMYECKOH XUMHHU.
e OOpa3ibl METAIIOB U MX COSAMHEHUH, CTIIIABOB.
e BsaumonelicTBre METAIIIOB C KUCIOPOJIOM, KUCIOTaMH, BOJOM.

e Jloka3arenasCcTBO aM()OTEPHOCTH ATFOMUHUS U €TO THAPOKCHIA.



B3anmMoelicTBHEe MEH 1 jKejie3a ¢ KUCIOPOI0M; B3aMMOICHCTBIE MEIH U JKejie3a C KU CIOTaMU
(cepHas, consiHas).

[Monyuenue ruapoxcuaos meau (11I) u xpoma (11I), okcuma meau.
B3aumonelicTBre OKCHI0B U THJIPOKCHIOB METAIIJIOB C KHCIIOTaMH.
JHoxazarenbcTBo aMmporepHOCTH coennHerui xpoma( L)

OOpa3sIbl HeMETaJIOB.

Mogenu KpucTaIMYecKUX PeIETOK anMasa 1 rpadura.

l_[onyqem/le aMMHaKa 1 XJJOpoBOAOpOaa, paCTBOPEHUC UX B BOJC, N0KA3aTCJIbCTBO KUCIIOTHO-
OCHOBHBIX CBOMCTB 3THUX BEIIIECTB.

C)KuraHue yris v Cepbl B KHCIOPOJIE, ONPEICIICHUE XUMUYECKHX CBOMCTB IPOJAYKTOB CrOPaHUSI.
B3aumozelicTBre ¢ MEIbI0 KOHIICHTPUPOBAHHOMN CEPHON KUCIOTHI, KOHIIEHTPUPOBAHHOU U
pa30aBIeHHON a30THOW KUCIIOTHI.

OGpaSHLI CpEIaACTB OBITOBOM XHUMUH, MHCTPYKIHUH 11O UX IPUMCHCHUIO.

JlaGopaTopHbIe ONBITHI.

1.
2.
3.

W3ydyeHne BIMSHUS Pa3IMNIHbIX (PaKTOPOB HAa CKOPOCTh XUMHYECKUX PEaKIIHiA
OnpeneneHue peakliuy Cpellbl YHUBEpCAIbHBIM HHAUKATOPOM.

I'unponus coneil.

IIpakTHyeckue padoTnl

1.
2.
3.

IIpuroroBneHue pacTBOPOB € 3aJaHHOW MOJISPHOI KOHIEHTpAIUEW.
Perenue skcriepuMeHTaIBHBIX 3a7a4 10 TeMe «MeTaibh

Pemenne OKCHCPUMECHTAJIBHBIX 3a1a4 10 TEME «HemeTanmb

TEMATHYECKOE IINIAHUPOBAHMUE

pasmen | Tema gacoB | [Ipaktmu. | KoHTponbH.
1 Teoperuuyeckue ocHOBBI Xxumuu (194)
1.1 BaxHelilye XuMH4eCKHE IOHATHUS U 3aKOHBI 2 1
1.2 Crpoenue BemiecrBa 10 1 1
1.3 Xumuueckue peakuuu 7
2 Heoprannveckast xumusi(14y4)
2.1 Merastsl 9 1
2.2 Hemeranis 5 1
3 Xumus u xku3ub (149) 1
Uroro 34 3 2




KanenaapHo-TeMaTH4eCKHUil IUIaH U colep:KaHue Y4eOHOM TUCIUIIMHBI

«Xumusa» 11kiaacc Ha 2023-2024rr.

HaumeHoBanue Cojaep:kanue y4eOHOro MaTepualia, jaooparopunsie u | Oobem Mara
Pa3aesioB M TeM NPAKTHYECKHE PaboThl, CAMOCTOSITeJIbHAS padoTa ‘acos | TpOBEACH
us
00y4aroIuXxcs
1 2 3 4
Pazpen 1. Conep:xxanue yue0HOro Mmarepuaia
Baxueiimne 1. Xumuueckwuii asiement. Hykmmaer. M3oTormebr. 1 04.09
XumMmHecKue 3aKOHBI COXpaHEHHUSI MacChl U SHEPrUH BEUIECTB B
MOHSTHS ¥ 3AKOHBL. |
2. Ilepmoamueckuii 3akoH. Pacripenenenue 31eKTPOHOB B 1 11.09
aTOMax 3JIEMEHTOB MaJIBIX M OOJIHIINX TTEPHOJIOB.
3. IlonokeHue B mepuoINIEcKOil cucTeMe BOI0poa,
JIAHTAHOMJIOB, AKTUHOUJIOB U UCKYCCTBEHHO I10JIyYEHHBIX 1 18.09
AJIEMEHTOB.
4.BaJleHTHOCTh ¥ BaJICHTHBIC BO3MOXKHOCTH aTOMOB. 1 25.09
5.KonTtponbsHas padora Nel 1 02.10
Pa3znen?. Coaep:kanue y4eOHOTr0o MaTepuasia
Crpoenne BemecTBa. | 6. OcHOBHbIC BHABI XHMHYECKOH CBs3H. MOHHAs u 1 09.10
KOBAJICHTHAS CBSI3b.
7. Mertayumnyeckas cBsi3b. BojgopoaHas cBs3b. 1 16.10
8. [IpocTpaHCTBEHHOE CTPOCHUE MOJICKY/I. 1 23.10
9. Crpoenue kpucramioB. Kpucrammyeckue pemerky. 06.11
[TprunHBl MHOT000PAa3Hsl BEIIECTB.
10.KonTpoasHas pabota Ne2 1 13.11
Paznen 3. Coaep:xanue yae0HOro Mmarepuaia
XuMHYeCKHE peaKiuy. 11 Knaccuukanus XMUMAYECKMX PEAKIIHIA.
CkopocTbs xuMudeckux peakiuil. Karamus. 1 20.11
JlaGopaTopHblii onbIT Nel. M3yyeHue BIusHUS
pa3M4YHBIX (AaKTOPOB Ha CKOPOCTh XUMHUYECKUX
peakuuii.
12 Xumudeckoe paBHOBECHE M YCIIOBUS €TI0 CMEIICHUS. 1 27.11
Paznea 4. Coaeprxanue y4eOHOIro MaTepuajia
PacTBopeI. 13.JlucniepcHble CUCTEMBL. 1 04.12
14.Crioco0bI BbIpaXeHUs KOHIIEHT PALIH PACTBOPOB.
IIpakTnuyeckas padora Nel. IIpurorosienue pacTBopoB 1 11.12
C 33JIaHHOW MOJISIPHOM KOHIIEHTpaILUEN.
15.Onextponutrueckas quccouuanus. Bogoponsbiii
IIOKa3aTelb. 1 18.12
JlaGopaTtopHbiii onbIT Ne2. OnpeneneHne peakiuuu
Cpeibl YHUBEPCATbHBIM HHAUKATOPOM.
16. Peakiiuu nOHHOTO OOMEHA. 1 25.12
17. 'maponu3 opraHuyecKuX U HEOPraHUYECKUX
COEJIUHEHUH. 1 08.01
Jlaboparopuslii onbiT Ne3. ['mnposms coneil.
Pa3nen S. Coaepxxanne y4eOHOIro MaTepuajia




Daexrpoxumuyeckne | 18. Xumudeckne HCTOUHUKH TOKA. 15.01

PeaKIHH. 19.Ps1  CcTaHAAPTHBIX  AJIEKTPOAHBIX  [OTEHIHANIOB. 1 22.01
Koppozus metaios u e€ npeaynpexjacHue.
20. DnexTponus. 1 29.01

Pazne 6. Conep:xxanue yae0HOro Mmarepuaia

MeTta/Libl. 21.06masxapakTepuCTHKA H CIOCOOBI MOy CHHUS 1 05.02
METAaJIJIOB.
22. O0630p METaTMYECKUX DIIEMEHTOB A-TpyI. 1 12.02
23. O030p METAIUTMYECKUX dJIEMEHTOB B-rpymm. 1 19.02
24. Menp. [luak. Tutan. Xpom. 1 26.02
25. Kemnezo. Hukens. [Inatuna. 1 04.03
26. CraBbl MeTasioB. OKCHIBI U TUAPOKCHIBI 1 11.03
METaJUIOB.
27. IlpakTyeckas padora 2. «Pemenue 1 18.03
HKCIIEPHUMEHTAIBHBIX 33/1a4 10 TeMe «MeTauIbly.

Paznen 7. Coaepxanue yueOHOIro MaTepuajia

HemeTapbr. 28.0630p HemeTaiioB. CBOlCTBAa M MPUMEHEHHU € 01.04
BOXHEHUIINX HEMETAJIIOB. 1 '
29. O0mast xapaKTepUCTHKA OKCHJIOB HEMETAIIJIOB U 08.04
KHUCJIOPOACOAEPKALIUX KUCIOT. 1 '
30. BomoponHbie COEMHEHUSI HEMETAIUIOB. 1 15.04
OxucimTenbHbIE CBOMCTBA CEPHON M a30THOM KU CJIOT. '
31. 'enernyeckas CBsA3b OPraHUYECKUX U 2204
HEOPraHWYECKUX BEILIECTB. 1 '
32 IlpakTuueckasi padora 3. «Pemenue 1 06.05
HKCTIEPUMEHTAJIBHBIX 3a/1a4 1o TeMe «HemeTanbiy. '
33. XMMHKO-TEXHOJIOTHUECKUE TPUHITUTIBI
IIPOMBIILIIEHHOT' O MTOTy4YeHusl MeTasuioB. IIponsBoacTso 1 13.05
gyyryHa. [Ipou3sBoacTBo cranu.
34.Xumus B 0bITy. XUMHUYECKast IPOMBIIIIICHHOCTD U 1 20.05

OKpYyKarolas cpesa.

Hroro 34 uyaca.




CIIUCOK JIMTEPATYPbI
JINTEPATYPA U1 YUUTEJIA

1. Xwwmmus 11 ki I'.E.Pynsurtuc, @.I'.@enpaman M «[Ipocsenienuney 2021r.223c¢.

2. Tlporpammsr mo xumuu M.H. AdanacseBa M: «IIpocserienue» 2018
3. Xumus 11 ki, O.C.I'abpuensa M. «Ipoda» 2006
4. Kaura asis 4TeHus o HeopraHu4decko xumuu coct. B. A Kpuiiman
M «IlIpocsemenue» 2003
5. Tumnbl XUMHYECKHX 331a4 B crioco0bl ux pemenus .. HoBommHCckui,
H.C.HoBommHckas Kpacaogap OOO «Cosetckas Kybanb» 2006
6. XuMus U noBcenHeBHas ku3Hb uenoBeka [.B. ITuuyruna M. «Ipoda» 2004
7. COOpPHHK caMOCTOSATENbHBIX PadoT o xumuu 8-11 .M. HoBommHckuii,
H.C.HoBommnuckas, JI.D. ®enocoBa Mocksa: «IIpocsemenuey 2002

Jlutepatypa s ydammxcs

1. Xumus 11 k. I'.E.Pynsutuc, @.I'.®ensaman M «lIpocsemenne» 2018
2. Xumus 11 xn. O.C.I'abpuensia M. «JIpoda» 2006
3. Kuwura st aTeHust 110 Heopranuieckor xumuu coct. B.A.Kpunman

M «IIpocsemenue» 2003.



