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1 He.]'lb H 3aJa49M JUCHUIIJINHBI

DopMUPOBAaHUE Y CTYAECHTOB TPEJACTABICHUS O XUMHUYECKOM COCTABJISIONIEH €CTECTBEHHO-
Hay4yHOW KapTHHbl MHMpa KaK OCHOBBI IPHUHATHUS pEIIEHUH B JKU3HEHHBIX U IPOM3BOJICTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O MTOBEJICHUS B IPUPOIHOM cpejie.

3agaum:

1) chpopmMupoBaTh NOHUMAaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MIPOLIECCOB U SBJICHUIMA
B OKpYXKaroled cpejie, LEeJOCTHOM HAayyHOW KapTUHBI MHUpPA, B3aUMOCBSI3M W B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIIAITH (HOPMYJIBI HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHUS
XUMHUYECKUX DPEaKIUi, OOBACHATH WX CMBICH, HWHTEPIPETUPOBATh PE3YNIbTaThl XUMHYECKHX
HKCIIEPUMEHTOB,

3) cdopmupoBaTh HABHIKM MPOBEACHHS MPOCTEHIINX XUMHUYECKUX OSKCIEPUMEHTAIBHBIX
UCCIIEZIOBAHUN C COOINIIOJICHHEM NpaBUI 0e30mMacHOro oOpalmieHus] ¢ BEIIeCTBAaMH W J1a0OpaTOPHBIM
o0opynoBaHHEM;

4) pa3BUTh YMEHMs MCIIOJIb30BAaTh HH(POPMALUMI0 XUMHMUYECKOTO XapakTepa W3 pas3IUdHbIX
UCTOYHUKOB;

5) chopmupoBaTh yMEHHUs] HNPOTHO3UPOBATH IOCIEACTBUS CBOEH NEATENIBHOCTH U XUMHUYECKHX
IPUPOJTHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX MPOILIECCOB;

6) chopmMupoBaTh MOHMMAHUE 3HAYMMOCTU JTOCTHXKCHUM XMUMHYECKOW HAYKU M TEXHOJIOTHH s
Pa3BUTHS COLMATILHOM M MMPOU3BOACTBEHHOM cdep.

2 Mecto qucuumiimHbl B cTpykrype IHIICC3

VueOHas AUCHUIUINHA «XUMUS» U3ydaeTcs B 0011e00pa30BaTeIbHOM IIUKIIE y4eOHOro IIaHa.

3 Tp660B3HI/Iﬂ K pe3yjgbTaTaM O0CBOCHUSA COACPKAHUA TUCHUITIMHBI

[Iponiecc u3yueHUs] AUCHMUIUIMHBI HAMPaBJICH HA (DOPMUPOBAHUE DIIEMEHTOB CIEAYIOMIMX OOIIHX
koMmrereHui B coorBeTcTBHM ¢ @I'OC CIIO cnienmanbHOCTEH TaHHOTO TTPOdHIIS:

OK 01. Beibupats criocoObI permieHus 3a7a4 NpogeCCHOHANIBHOMN 1S TEIIbHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTAM.

OK 02. Ucnonp3oBaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAJIN3Aa U UHTEPIpeTaliui HHPOPMAIIUH,
¥ MH(OPMALIMOHHBIE TEXHOJIOTUH JUIs BHIIOJIHEHUS 3a/1a4 TPO(EeCCUOHATBHON AEATEIbHOCTH.

OK 07. ConeiicTBOBaTh COXPAHEHHIO OKpPYXKAIOLIEH Cpebl, pecypcocOepekeHUI0, MPUMEHSTh
3HaHUS 00 M3MEHEHWHW KJIMMaTa, MPHUHIMIBI OEpexITMBOTO MPOU3BOACTBA, F(H(PEKTUBHO NEHCTBOBATH B
Ype3BBIYAMHBIX CUTYAIUSX.

B pe3ynbTaTe 0CBOCHUS IUCIUTUIMHBI 00YJArOIIUICS TOJIKCH:

3HATH/MIOHUMATh:

- BJIQJICTh CHUCTEMOW XMMHYCCKUX 3HAHMH, KOTOPas BKJIFOYAET: OCHOBOIIOJIATAFOIINE TOHSATHUS
(XMMUYECKHUN SJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0uKa aToMma, S-, p-, d-3JIeKTpOHHBIE OpOUTATH aTOMOB,
WOH, MOJICKYJIa, BAJICHTHOCTb, 3JICKTPOOTPHIIATEIBHOCTD, CTCIICHb OKUCIICHHS, XUMUYECKas CBS3b, MOJIb,
MOJISIPHAsE Macca, MOJIIPHBIA 00BEM, YTIIEPOIHBIN CKelleT, pyHKIMOHABbHAS TPYIIa, paauKall, H30MepHs,
U30MEPbI, TOMOJIOTHYECKUHN PsiJI, TOMOJIOTH, YTJICBOJIOPOIbI, KHCIOPOJ- U a30TCOJIEPIKAIINE COCTUHEHHUS,
OMOJIOrMYECKU aKTUBHBIC BEIIECTBA (YIJICBOIbI, KHUPBI, OCIKH), MOHOMED, TTOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COSJAMHEHUS, KPUCTAJUTMYECKas pEIIeTKA, THIBI XHUMHYECKUX PEaKIHi



(OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE, HK30-M HHAOTEPMHUYECKHE, pEaKlUd HOHHOIO OOMEHa), pacTBOp,
JJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKUCIUTEIb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHYECKOW peakIui, XUMUYECKOE PAaBHOBECHE), TEOPHUHM M 3aKOHBI (TEOPUS XUMHUYECKOTO
CTpoeHusi opraHuyeckux BeulectB A.M. byTiepoBa, Teopusi 3IEKTPOIMTHUYECKON JMCCOLMAIINH,
nepuoanueckuit 3axon /.M. MeHeneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH
A3bIK  XMMHH, (AKTOJIOTHUYECKUE CBEAECHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHHH U 0e30MacHOM
UCTOJIb30BAaHUM BaXXHEHIIMX HEOPraHMYECKUX W OPraHMYEeCKHX BEIIECTB B OBITY U NPAKTHUYECKOU
JeSITeNIbHOCTHU YEJIOBEKa;

- copMHUpOBaTh MPEACTABICHUSA: 0 XMMHUYECKOW COCTaBIISIONIECH €CTeCTBEHHOHAYYHON KapTHUHBI
MUpAa, POJIM XUMHUH B MIO3HAHUU SIBJICHUM MPUPO/IbI, B POPMHUPOBAHUH MBIIIJICHUS U KYJIbTYPhl TMYHOCTH,
ee (YHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOJUMOMN JUIsl pelIeHUs NMPAKTUYECKUX 3a/1a4 M 3KOJOTUYECKH
000CHOBAaHHOI'O OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOTHOMN Cpefe.

Ymers:

- YMETb BBIABISTH XapaKTepHbIE IMPHU3HAKKM M B3aUMOCBSA3b H3YUEHHBIX IMOHSATHH, MPUMEHSTH
COOTBETCTBYIOLLIME TOHATUS MPU ONUCAHUU CTPOCHUS M CBONCTB HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB M UX [PEBpAICHUN; BBIABISATH B3aUMOCBS3b XUMHUYECKMX 3HAHMH C TMOHATHUSAMU H
NPEICTABICHUSIMH JIPYTHX €CTECTBEHHOHAYUHBIX IIPEMETOB;

- yYMeThb UCHOJb30BaTh HAUMEHOBAHMS XHUMHUYECKHX COCIUHEHHH MEXIYHapOJHOTO CO3a
TEOPETUYECKOW U TPUKIAJAHOW XHMMHM M TPUBUAJBHbIE HA3BAHUS BAXXHEWIIMX BEIIECTB (ATUIIEH,
aleTUJIeH, MIMLEPUH, (eHo, popMalbIeTu, YKCyCHas KUCIO0Ta, IIIUIHMH, YrapHbIi ra3, yrieKucibli ras,
aMMHaK, ramieHasi HM3BeCTb, HeEralleHas H3BECThb, MUThEBas COAAa U JPYTHX), COCTaBIATH (OPMYJIBI
HEOPTaHWYECKMX U OPraHWYECKUX BELIECTB, YPABHEHUS XUMUYECKHX PEAKIMM, OOBSICHATH MX CMBICIH,
MOJITBEPKAATh XapaKTEepPHbIe XUMHUYECKHE CBOWMCTBA BEIIECTB COOTBETCTBYIOUIMMH SKCIIEPUMEHTAMHU U
3aMUCAMU YPaBHEHUN XUMHUUYECKUX PEaKIUii;

- YMETh yCTaHABJIMBATh IMPUHAIIEKHOCTh U3yUYEHHBIX HEOPraHUYECKUX U OPraHMYECKUX BEIECTB
K ONpeieJIeHHbIM KJIaccaM U TPYIaM COeMHEHUH, XapaKTepru30BaTh UX COCTaB U Ba)KHEHIIINE CBOICTBA;
ONpeseNsATh BUAbl XMMHUYECKUX CBsA3€i (KOBaJEHTHAas, MOHHAs, METaJUIMYECcKasi, BOJIOPOJHAs), THUIIBI
KPUCTAJUIMYECKUX PEIIETOK BELIECTB; KIACCU(UIIMPOBATh XUMUUECKHE PEAKIIIH;

- chopmMupoBaTH MPEACTABICHUSA: O XUMUUYECKON COCTABIISIONIECH €CTECTBEHHOHAYYHOW KapTHUHBI
MUpPAa, POJIM XUMHUH B TIO3HAHUU SIBJICHUM MTPUPO/IbI, B POPMUPOBAHUU MBIIIJICHUS U KYJIbTYPbl JUYHOCTH,
ee (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOMN IS PEIICHUs MPAKTUYECKUX 3a/1a4 M IKOJIOTUYECKH
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 370POBBIO U IPUPOTHOMN CpPEIE;

- YMETb MPOBOJUTH PACUYETHI M0 XUMUYECKUM (HOpMyIliaM U ypaBHEHHSIM XMMHUYECKUX PEaAKLUH C
UCTIOJIB30BaHUEM (PU3UYECKHX BEJIHYWH, XapPaKTEPU3YIONIMX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOPMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIB30BAaTh B KHU3HEHHBIX
CUTYAalMSIX, CBA3AHHBIX C BEIIECTBAMU U UX TPUMEHEHHEM;

- YMETh IUIAHUPOBATh U BBIMOJIHATH XUMHUYECKUA IKCIEPUMEHT (IIPEBPAILCHUS OpraHUYEeCKUX
BELIECTB MPU HArpeBaHUU, MOJIyYEHHE 3TUJICHA U W3YYEHHE €ro CBOICTB, KaUECTBEHHBIC PEaKIMH Ha
aNbJIETU/IBI, KpaXMall, YKCYCHYIO KHCIIOTY; JeHaTypaius OeJIKOB NpU HarpeBaHWU, IBETHHIC PEAKIIHH
0ENKOB; MPOBOJUTH PEAKIIMM MOHHOTO OOMEHA, OMpEAeNSATh CPEeay BOJHBIX PACTBOPOB, KaUECTBEHHBIC
peakiu Ha cynabdaT-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh HKCIIEPUMEHTAIbHbIE
3ajaun o temaMm "Metamuiel" U "Hemeramibl") B COOTBETCTBHM C TPaBWJIAMHU TEXHHUKH 0€301aCHOCTH
npu OoOpalieHWd C BEIIECTBAMH H JIAOOPATOPHBIM OOOPYIOBAaHHMEM; TMPEACTABISATh PE3YJIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTa B (hOpMe 3aluCH YPaBHEHUN COOTBETCTBYIOUINX PEAKIMA U (hOPMYITUPOBATH
BBIBO/IbI HA OCHOBE 3THX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMHUYECKYI0 HHQOpPMAIMIO, IMOJy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB
(cpencTB maccoBoii uHopmaiuu, cetb UHTEpHET U IpyTrue);

- BJIAJIETh OCHOBHBIMM METOJAaMH HAyYHOTO TIO3HAHUS BEIIECTB M XUMHYECKUX SIBICHUN
(HabmroeHue, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE);
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- YMETb MPOBOJUTH PACYETHI [0 XMMUYECKUM (HOpMyJiaM U ypaBHEHHSIM XMMUYECKUX PEaKLUH ¢
UCMOJIb30BaHUEM (PHU3UYECKUX BEJIMYUH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI:
Macchl, oO0beMa (HOpMaJbHBIE YCJIOBHS) Ta30B, KOJMYECTBA BEIECTBA; MCIIOJIb30BATh CUCTEMHBIE
XUMHUYECKUE 3HAHUS JJIS NPUHATUS PEUICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX, CBSA3aHHBIX C
BEIIECTBAMHU U MX IPUMEHEHHEM;

-yMeTh IUIAHUPOBATh U BBINOJHATH XMUMHUYECKUH 3KCHEPUMEHT (MPEBPALICHHUS OPraHUYEeCKUX
BEIIECTB IIPU HAarpeBaHUU, MOJYYEHHE HTHIIEHA M M3Y4YEHHE €ro CBOMCTB, KaUeCTBEHHbIE peakluu Ha
aJbJIETU/Ibl, KpaxMall, YKCYCHYIO KUCIIOTY; JeHaTypauus OeJKOB NpU HarpeBaHUU, I[BETHHIE PEAKIINU
0eJIKOB; MPOBOJUTH PEAKIM MOHHOrO OOMEHa, ONpeAessTh CpPeay BOJHBIX PAacTBOPOB, KaUECTBEHHBIE
peakiuu Ha cynbdar-, KapOOHAT- U XJIOPHUI-AHUOHBI, HA KATUOH aMMOHHSI; pElIaTh 3KCIIEPUMEHTAIbHbIE
3amaun o temam "Metamiel" u "Hemeramibl") B COOTBETCTBUM C TPaBWJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpalleHWd C BeLeCTBAMU M JIAOOPATOPHBIM OOOPYIOBaHHMEM; MPEACTABIATh PE3YJIbTAThI
XUMHYECKOT0 3KCIIEpUMEHTa B (hopMe 3alluCH YPAaBHEHUH COOTBETCTBYIOUINX PEAKIMNA U GOpMYyITUPOBAThH
BBIBO/Ibl HA OCHOBE 3THX PE3YJIbTATOB.

Hcnoab3oBaTh NpuHOOpPeTeHHbIC 3HAHUSI M YMEHHMSl B INPAKTHYECKON /AeATeJbHOCTH H
NOBCEHEeBHOM KU3HM:

- coOmoaTh TpaBWiia SKOJOTHMYECKH I€JeCO00pa3HOro TOBEACHHS B OBITY WU TPYIOBOHU
JeSITEIFHOCTU B IIEJIIX COXPAHEHMs CBOETO 370POBbS U OKPY’KAOILIEH MPUPOAHOIN Cpeibl; YUUTHIBATh
OMAaCHOCTb BO3EMCTBUSI Ha YKUBbIE OPTaHU3MBI OIPEJICIICHHBIX BEIIECTB, MOHMMAas CMBICI [TOKa3aTels
MpeeabHOMN J0MYCTUMONW KOHIIEHTPAIUH.

4 OpFal{H32HI/IOHHO-M6T0}II/I‘IGCKI/IG JaHHbIC TUCHUILINHBI

OO0111e€ KOINYECTBO YaCOB AUCIMILIMHBI COCTaBIIIET 72 yaca

KosimyecTBO 4acoB no yuedGHOMY IUIaHY
Buja padotsi
2 cemecTp Bcero
Jlexuuu, ypoku 32 32
[TpakTuueckue 3aHsITHS 28 28
JlabGopaTopHbie pabOTHI 10 10
[TpomexyTouHas aTTecTaIus 2 2
dopmMa NPOMEKYTOYHOM aTTecTallun JuddepennmpoBannabiii 3a4ET

S Conep:kaHue H CTPYKTYpPa AU CHUILIHHBI

5.1 Coaep:xaHue pa3aeoB U CIUNIMHBI

Ne HaunmenoBanue
Copnepxanue pa3nena
paszjaesa pasaea
OcHoBHOe coiep:kaHue

1 OCHOBBI CTPOEHHUA BellleCTBA

1.1 CrtpoeHne aToMOB CoBpemeHnHasi Mojellb CcTpoeHus: aroMa. CHMBOJMYECKUN SI3BIK
XUMHYECKUX XUMHUUA. XUMHUECKUN 3JIEMEHT. DJIEKTPOHHAsT KOHQUTYpalus aToMa.
3JIEMEHTOB U Knaccudukamuss XuMHUYECKUX DJIEMEHTOB (S-, p-, d-dJIE€MEHTHI).
pupoJia BanenTtHeie 3nekTpoHbl. BaneHTHOCTh. DJEKTpOHHas MIpupojia




Ne HanmenoBanue
Copepxanue pa3nena
pa3jaena pa3ziena
XUMHUYECKOMN XUMUAYECKON CBSI3U. DJIEKTPOOTPUIIATENHHOCTh. BHUJIBI XUMUYECKON
CBSI3U CBSI3U (KOBaJIEHTHAs, HWOHHAs, MeTaJuIM4yecKas, BOJAOPOAHAS) U
croco0bl ee 00pa3oBaHMUsL.

1.2 Ilepuoanueckuit muyeckast cuctemMa Xxumuueckux a3nemeHToB J.U. Menneneena.
3akoH u Tabmuma [[.M. | ®usnueckuit cmeicn I[lepuoamueckoro 3akonHa JI.M. Menneneesa.
MenneneeBa 3aKOHOMEpPHOCTH HU3MEHEHHs] CBONCTB XHMHYECKHX 3JIEMEHTOB,

00pa3yeMbIX MMH HPOCTHIX M CJIOXHBIX BELIECTB B COOTBETCTBHUHU C
MOJIOKEHHEM XUMHUYECKOro sjemeHTa B Ilepuojuueckoi cucreme.
MupoBo33peHueckoe 1 Hay4uHoe 3HaueHue I[lepumonnyeckoro 3akoHa
.. Menpaeneesa. [Iporuosst JI.11. MenpaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX JJIEMEHTOB. PelieHne mnpakTUKO-OpPUEHTUPOBAHHBIX
TEOPETUYECKUX  33JaHM  HA  XapakTepH3alul0  XUMHUYECKHX
aneMeHToB  «MeTtamnyeckue / HEMETANIMYECKUE  CBOMCTBA,
ANEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHHU C
UX DJEKTPOHHBIM CTPOEHHUEM U TMOJOKEHHEM B MEPUOIUYECKOM
cucreMme xumudeckux anemenTos .M. MenneneeBa»

2 XuMHYecKne peakunu

2.1 THIbI XUMUYECKIX Knaccudukamust u THUMBI XUMHYECKUX PEAKIHMA C y4acTHEM
peakuuii Heopranudeckux BemecTtB. (CocTaBieHHE YpaBHEHUM peakiuil

COCJIMHEHHUS, pa3JIOKEHHs, 3aMelIeHUs, OOMEHa, B T.4. peakuui
TOPEHHUS, OKHCJICHUSA-BOCCTAHOBJIEHUS. YPAaBHEHUS OKHUCJICHHUS-
BOCCTAHOBJICHUS. Crenenn OKHCJIEHUS. Oxucnurenb u
BoccTaHoBUTENb. (CocTaBlieHHE U ypaBHUBAaHHE OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMH METOJOM 3JIEKTPOHHOro OanaHca.
OKuCIUTETbHO-BOCCTAHOBUTEIbHbIE peaxkiuu B pUpo/e,
MIPOU3BOJICTBEHHBIX NPOIECcCcax M KU3HEAEATEIbHOCTH OPraHM3MOB

2.2 DNEKTPOIMTUYECKAS Teopust »nexkTponuTHUECKON aucconuanvu. MoHBL. DIEKTpPOJIUTHI,
JICCOLUAIIMS U HE3JIeKTpoIuThl. Peakuuu monHoro oomena. CocraBiieHHE peakiuil
MOHHBIH 00MeH MOHHOTO OOMEHa IyTeM COCTABJIEHUS MX IOJIHBIX M COKpAIIEHHBIX

WOHHBIX YypaBHeHMH. KHUCIIOTHO-OCHOBHBIE peakiuH. 3aJaHus Ha
COCTaBJICHHE MOHHBIX peaklui

3 CTpoeHue U CBOICTBA HEOPraHMYeCKHUX BellleCTB

3.1 Knaccudukanmus, [Ipenmer HEOPTraHUYECKOMN XUMUH. Knaccudukamnus
HOMEHKJIaTypa U HeopraHM4eckux BewiecTB. [IpocTble W CIIOXKHBIE BEIECTBA.
CTpOoeHue OCHOBHBIE KJAacChl CIOKHBIX BEHIECTB (OKCHJABI, THAPOKCHUIbI,
HEOpPraHMYeCKHUX KHUCIIOTBI, COJIM). B3auMocBsi3b  HEOPraHMYECKHX  BEIIECTB.
BELIECTB ArperaTtHble cocTosiHus BenlecTBa. Kpucrammueckue u amopgHsble

BellecTBa.  TUMNbl  KPUCTAJUIMYECKUX  pEIIeTOK  (aTroMmHad,
MOJIEKYJIsipHas, MOHHas, MeTajInyecKas). 3aBUCUMOCTD
(bU3MYEeCKUX CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUTMYECKON
pemeTku. 3aBUCUMOCTh XUMHUYECKOW aKTUBHOCTH BEIIECTB OT BUJA
XUMHUYECKON CBSI3M M THUIA KpUCTAUIMYECKol pemieTku. [IpuunHbl
MHOT'000pa3usi BEIIECTB

32 dusnko- Mertamnbl. O0mue Gu3nYecKkrne U XUMUYECKHE CBOMCTBA METAJUIOB.
XUMHUYECKUE Crioco0bl moy4eHus. 3HaUeHUEe METAJUIOB U HEMETAJNIOB B IPUPOJIE
CBOMCTBa Y KM3HEJESITENIbHOCTHU YeJIOBEKa U opraHnu3MoB. Kopposusi MeTasisios:




Ne HaumenoBanue
Copepxanue pa3nena
pa3jaena pa3ziena
HEOpPraHMYECKHUX BUJBl KOPPO3HMM, CIOCOOBI 3alIUTBl METAUIOB OT KOPPO3HUHU.
BEIIECTB Hemerammpl. OOmue ¢Qusuyeckue W XUMHYECKHE CBOMCTBa
HeMeTaiuioB. TunuuHble cBoiicTBa HemeTtawioB IV— VII rpynm.
Knaccudukamuss ©u HOMEHKIaTypa COEAMHEHHH  HEMETasUIoB.
KpyroBopoTsl OHMOTEHHBIX 3JIEMEHTOB B Mpupoje. XHUMHYECKUE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BELIECTB (OKCHJIOB,
THUIPOKCUIIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH
CBOMCTB IMPOCTBHIX BEIIECTB, BOJOPOAHBIX COEIWHEHHH, BBICIINX
OKCHJIOB U THJIPOKCH/IOB
3.3 Wnentudukanus Wnentndukanus HEOPTaHUIECKUX BEIIECTB C HCIIOJIB30BAHUEM HX
HEOPraHUYECKUX (PU3UKO-XUMUYECKHUX CBOWCTB, XapAKTEPHBIX KaU€CTBEHHBIX
BEILECTB peakmii. KauecTBeHHbIE peakiiuu Ha Cynb(aT-, KapOOHAT- U XIJIOPHI-
AHUOHBI, HA KATUOH aMMOHHUS
4 CTpoeHue H CBOWCTBA OPraHMYeCKUX BellecTB
4.1 Knaccuduxarms, [losiBneHue U pa3BUTHE OPraHUYECKOM XMMHUHU Kak Hayku. [Ipeamer
OpraHMYecKO XMMUU. MeCTO M 3HaYeHUE OpPraHMYEeCKOM XHMMHUU B
CTpOEHUE U CUCTEME E€CTECTBEHHBIX HayK. XHMHYECKOE CTPOCHUE KaK IMOPSIAOK
HOMEHKJIaTypa COCJIMHEHUsI aTOMOB B MOJEKYJIE€ COIJIACHO UX BAJEHTHOCTH.
OpraHUYeCcKuX OCHOBHBIE ~ MOJIOKEHUS  TEOPUM  XHMHYECKOIO  CTPOCHHS
BEILIECTB oprannueckux coenuuennii A.M. bytnepoBa. YriepojHblili ckener
OpraHMYECKOM MOJIEKYJIbl. 3aBHUCHUMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTpoeHHs MoJiekyi. 3omepus u nzomepsl. [lonarue o
¢dbynkuuoHanpHOM Tpynme. Pamukan. [lpunnmnel kimaccubukamm
OpraHWYecKUX COeAMHEHUW. MexayHapoaHasi HOMEHKJIaTypa |
NPUHLUIBI HOMEHKJIATyphl OpraHuuecKkux coeauHeHuit. [lonstue o6
a30TCOAEPIKALIUX COEIMHEHMSX, OMOJIOTHUYECKU AKTUBHBIX
BEIIECTBAX (yrnesopax, KUpax, Oenkax " Ip.),
BBICOKOMOJIEKYJISIDHBIX ~ COEIMHEHUSX  (MOHOMEp,  HOJUMeEp,
CTPYKTYpPHOE 3B€HO)
4.2 CaoiicTBa OUBUKO-XUMUYECKHE  CBOMCTBA  OpPraHUYECKUX  COEJIMHEHHI
OpPraHUYEeCKUX OTJEJIbHBIX KJIaccoB (0COOEHHOCTH KIacCU(UKALUKA U HOMEHKJIATypPbI
COEIMHEHUN BHYTPH KJIacca; FOMOJIOTMYECKHUH psii ¥ oOmiast hopMyiia; H30Mepus;

(u3nUecKre CBOMCTBA; XUMUUECKHE CBOMCTBA; CIIOCOOBI TTOJIYICHHUS):
— MpeAesibHbIE YTIEBOAOPOAbI (alKaHbl M LHMKIOAIKaHbl). ['opeHue
METaHa Kak OJWH M3 OCHOBHBIX HCTOYHUKOB Te€Ila B
MPOMBIIUIEHHOCTH U ObITy. CBOICTBa MPUPOIHBIX YIIIEBOJOPOJIOB,
HaxOXJICHUE B MPUPOJIE U NMPUMEHEHUE AJIKAaHOB, — HEMpEJCIbHbBIC
(aJIKeHbl, aJKUHBI M AJIKaJHEHbI) U apOMaTUYECKUE YTIIEBOIAOPO/bI.
['openue aneTniieHa Kak KCTOYHHUK BBICOKOTEMIIEPATYpPHOTO TIIaMEHHU
JUIS CBapKH M pe3ku MmeTtaioB. Kucnopojcoaepikaniue coeIuHEHUS
(ciupThl ¥ (hEHOJBI, KAPOOHOBBIC KHCIIOTHI U A(UPHI, aIbJCTHAB U
KETOHEI, KUPBI, YIJIEBO/BI). [IpakTudeckoe  mpUMeEHEHUE
STWJICHIJIMKOJIA, TuIepuHa, peromna. [Ilpumenenrne GpopmManbaerua,
aleTalbJIeTua, YKCYCHOM KHCIOThl. Mplla Kak COJM  BBICIIHX
KapOOHOBBIX KHCJIOT. MoOMIIHe CBOWCTBA MbLIA. A30TCOICpIKaIIUC
COE€IUHEHUS (aMHUHBI u AMHUHOKHUCIIOTEI, OenKn).




Ne HaumenoBanue
Copepxanue pa3nena
pa3jaena pa3ziena
BricokomoliekynspHbie COEMHEHUS (cuHTETHYECKUE u
OMOJIOrHYeCKU-aKTUBHBIE). MOHOMEp, MOUMEP, CTPYKTYPHOE 3BEHO.
[lonmumepusanus STUIEHA Kak OCHOBHOE  HAIPaBIIEHUE  €ro
ucrnoib3oBaHus.  ['eHermyeckas  CBsI3b  MEXJAy  KjaccaMu
OpraHuYeCKUX COECIMHEHUH.

4.3 Unentudukamms buooprannyeckue coequnenus. [IpumeHeHune u Guosoruyeckas poib
OpPraHUYeCcKUX yriaeBoaoB. OKHUCIIEHHE YIJIEBOJOB — HCTOYHHK HHEPrHMM >KUBBIX
BEIIECTB, UX opranu3MoB. OO6iacTy NpUMEHEHHMs aMHUHOKHUCIOT. [IpeBpaieHus
3HAYEHUE U OenkoB THUIIM B opraHu3Mme. buonormdeckue (yHKIUM OEIKOB.
NPUMEHEHHE B buonornyeckue ¢yHKIUM KUPOB. Poib OpraHmdyeckod XUMHUH B
OBITOBOH U pemeHun mpoOieM mumieBord Oe3omacHocTU. Ponb opraHmveckon
MIPOU3BOJICTBEHHOM XUMHA B PEHICHHH MPOOJIEM SHEPreTHYecKoil 0e30MmacHOCTH, B
JeSITENbHOCTU pPa3BUTHM MEJIULUHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX
yeJoBeKa HMCTOYHUKOB JHEpruv (aJbT€pHATHUBHBIE HCTOYHUKH HSHEPrUH).

OnacHOCTh BO3JEHCTBUS Ha KHUBbIE OPraHU3Mbl OPraHUYECKUX
BEIIECTB OTACIBHBIX KIACCOB (YIIEBOJIOPOJIBI, CIUPTHI, (EHOJIBI,
XJIOPOPTAHUYECKHE TPOM3BOAHBIC, aJBIACTUIBI M Jp.), CMBICI
MOKa3aTessl MPeAeIbHO TONYCTUMON KOHUEHTPALIMH.

5 Kunernueckue u CKOpOCTh pEaKIHH, €€ 3aBHCUMOCTh OT pPAa3IU4YHBIX (HAKTOPOB:
TepMOAMHAMUYECKHE | IPUPOAbl PEArupyroIINX BEIIECTB, KOHLUEHTPAlMU pPearupyromux
3aKOHOMEPHOCTH BELIECTB, TEMIIEPAaTypbl U IUIOIIAANW PEAKIIMOHHOM IMOBEPXHOCTH.
NpoTeKaAHUS TennoBbie  3p¢deKTsl  XUMHUYECKHUX  peakmwidi.  DK30- |
XMMHYECKUX SHIOTepMUYECKHEe, peakiuu. OOpaTUMOCTh peakuuid. XUMHUECKOoe
peakumi paBHOBECHE U €ro CMEIIECHUE IMOoJ JeHCTBHEM pa3iNyHBIX (HaKTOPOB

(KOHLIEHTpAIUsl peareHTOB WM MPOJIYKTOB pEeakluH, JaBlICHUE,
Temmneparypa) Uil CO3JaHHs ONTHUMAJbHBIX YCIOBHM IPOTEKaHUs
xumuueckux npoteccoB. [Ipunnun Jle [latense.

6 PacTtBoOpbI

6.1 [Tonsitue o pactBopax | PactBopenne kak  (U3HKO-XMMHUYECKHW  Tporiecc. PacTBopsI.

CriocoObl  MPUTOTOBJIEHUS pacTBOpoB. PacTtBopumocth. MaccoBast
J0JIs1  pacTBOpeHHOro BemiecTBa. CMBICH TOKa3aTes IpelelbHO
JOMYCTUMOM KOHLEHTPAallMd M €ro HCIHOJb30BaHHE B OICHKE
3KOJIOTUYECKON 0e30MacHOCTH. [TpaBuna 3KOJIOTMYECKU
[eJIeCO00pa3HOro MoBeACHUsI B OBITY W TPYAOBOH AEATEIHHOCTH B
LEJISIX COXPAHEHHUs] CBOEro 3J0POBbS M OKPYXKAKOLIEH MNPUPOIHOM
Cpelbl;  ONAaCHOCTb  BO3JEWUCTBHUA  HA  JKMBBIE  OpPraHU3MBbI
ONpEJEIICHHbIX BElIeCTB. PellleHne MNpakTUKO-OPUEHTUPOBAHHBIX
pacueTHBIX 3a/IaHUi Ha PaCTBOPHI, HCIOIb3yeMble B OBITOBOW U
MIPOU3BOACTBEHHON JESATEIbHOCTH YEJIOBEKA

6.2 Uccnenosanue [IpuroroBienue pacTBOpOB
CBOMCTB pacTBOpPOB

7 Xumus B ObITY U Hogeiliine gocTukeHuss XMMHUYECKOM HAyKM U XUMHYECKOH
NPOU3BOACTBEeHHON | TexHojoruu. Poinp XuMum B OOECHEUEHUH  SKOJIOTMUYECKOM,
AeATeJbHOCTH SHEpPreTUYeCKOM M NUILEBON 0e30macHOCTH, Pa3BUTUU MEIULUHBI.
YyeJI0BeKa [lpaBuna mowcka u aHauM3a XWUMUYECKOW wuHpopManuu wu3

Pa3JIMYHbIX HMCTOYHHKOB (Haquaﬂ )4 yqe6Ho-Haqua$1 JIMTCPATypa,
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Ne HaumenoBanue
Copepxanue pa3nena
pa3jaena pa3ziena
CpeJlIcTBa MacCcoBOM MHQoOpMaIuu, ceTb MIHTepHET)
5.2 CTpyKTypa IuCHHMILUIHHBI
Pa3nenpl IMCIUIUIMHBL, U3y4aeMbIe BO 2 CeMecTpe
Ne KojauuecTBO 4acoB
HaumenoBanme pa3aesion
pas- Jlexun
nesia Bcero " 113 JIP
1 OcCHOBBI CTPOEHMS BellecTBa 6 2 4 -
1.1 Crtpoenne aToMoOB XHMHYECKHX JIEMEHTOB 1 4 ) ’ i
IPUPOJIa XUMUYECKOHN CBSI3U
1.2 [Tepnonnyeckuii 3axon u tabmmma [I.1. Menneneena 2 - 2 -
2 XuMHYecKHe peaKunu 8 4 2 2
2.1 Turbl XUMUYECKUX peaKIui 4 2 2 -
2.2 DNEKTPOJUTHYECKAs AUCCOLMAIINs U HOHHBIA 0OMEH 4 2 - 2
3 CTpoeHue U CBOIICTBAa HEOPraHNYECKHUX BelleCTB 18 8 8 2
31 Krnaccugukanus, HOMEHKIIaTypa U CTPOEHHUE 4 ’ i
HEOpPraHMYECKHX BEIIECTB
39 OU3UKO-XUMUYECKHE CBONCTBA HEOPTaHUYECKUX 10 6 4 i
BELIECTB
3.3 Nnentudukanusi HeOpraHUYECKUX BEIIECTB 4 - 2 2
4 CTpoeHue U CBOWCTBA OPraHMYeCKUX BelleCTB 22 12 6 4
41 Knaccudukanmsi, ctpoeHre 1 HOMEHKIIATypa 4 ) ) i
OpPTraHUYECKHUX BEIIECTB
4.2 | CBo#icTBa OpraHUYECKUX COSTMHEHUIN 12 6 4 2
Wnentudukanus opraHnyecKux BEIIeCTB, UX
4.3 | 3HaYeHHE U IPUMEHEHHE B OBITOBOM U 6 4 - 2
MIPOU3BOACTBEHHOM JESITEILHOCTH YEJI0BEKa
5 Kunernyeckue u TepMoANHAMHYECKHE ) 6 2 4 i
3aKOHOMEPHOCTH MPOTEKAHUS XHMHYECKHX PeaKkiuii
6 PacTBOpbI 4 2 - 2
6.1 | IlonsiTue o pacTBOpax 2 2 - -
6.2 | MccnenoBaHue CBOWCTB pacTBOPOB 2 - - 2
7 Xumus B ObITY M IPOM3BO/ICTBEHHOM /1eSITeIbHOCTH 6 2 4 i
yeJIOBeKa.
IIpome:xxyTouHasi aTTecTanus 2
(mudpepeHuMpoBaHHBIIH 324€T)
Hroro: 72 32 28 10
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5.3 [IpakTryecKkue 3aHATHSA

Ne
pa3nena

Tema

Ko.-Bo
4acoB

1.1

Pemenue 3a1annii Ha UCTIOJIB30BaHUE XUMUYECKON CUMBOJIMKU U HA3BAHUM
COEIMHEHUN IO HOMEHKJIaType MEXAYHapOJHOTO COI03a TEOPETHUECKON U
NPUKIAIHON XUMUU U TPUBHAJIBHBIX Ha3BAaHHUM JUIsl COCTABICHUS] XUMHUUECKUX
dbopMyI TIBYXaTOMHBIX COEAMHEHHI (OKCUIOB, CYIb(GUIOB, THAPUIOB H T.I1.) H
JPYTUX HEOPraHUUYECKUX COeIMHEHHUM OT/eIbHbBIX KilaccoB. [IpakTuueckue
3a/laHUs Ha YCTAHOBJICHUE CBA3M MEX]y CTPOEHHEM aTOMOB XMMHYECKUX
AJIIEMEHTOB U NEPUOIUUECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX DJIEMEHTOB U
UX COECUHEHUI B COOTBETCTBUU C MOJI0keHHEeM [leprnoanyueckoit CUCTEMBI.

1.2

Ilepuoanueckas cucrema xuMmuueckux anemeHToB .M. Meneneena.
Ousnueckui cmbici [lepuoauueckoro 3akona .M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKUX JIEMEHTOB, 00pa3yeMbIX
VMH MPOCTHIX U CI0KHBIX BEIIECTB B COOTBETCTBUM C TOJIOKEHUEM XUMHYECKOTO
anemeHTa B [leproanyeckoil cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAYCHHE
ITepunoanueckoro 3akona JI.11. Menaeneena. [Iporuno3ssr [I.11. MeHnaeneena.
OTKpBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB. Pellienne npakTuko-
OPHEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTepU3aLUi0 XUMUIECKAX
ANIEMEHTOB «MeTalmnueckue / HeMeTAIINYECKUE CBOMCTBA,
3NEKTPOOTPULIATEIBHOCTh XUMHUUECKUX JIEMEHTOB B COOTBETCTBUU C UX
3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B IIEPUOINYECKON CUCTEME
xumudeckux sneMeHToB .M. Menneneera»

2.1

KonunuectBeHnble OTHOIICHNS B XUMUHA. OCHOBHBIE KOJTHMYECTBECHHBIE 3aKOHBI B
XUMHHU U PacyeThl 110 YpaBHEHUAM XUMHUYECKUX peakiuil. MoJb Kak euHULa
KoJIn4ecTBa BeulecTBa. MoJsipHast Macca. 3aKOHbBI COXPaHEHUSI MacChl U SHEPTUH.
3akoH ABoraapo. MomspHbiii 00beM ra3oB. OTHOCUTEIbHAS TNIOTHOCTD T'a30B.
Pacyetsl o ypaBHEHUAM XUMHUYECKUX PEAKIUI ¢ CIOJIb30BaHUEM MACCHI,
o0bemMa (HopMasIbHbIC YCIOBHS) Ta30B, KOJIUYECTBA BEIIECTBA

3.1

HomenkiaTypa HeopraHMueCKUX BEIECTB: Ha3BaHUE BELIECTBA UCXOS U3 UX
XUMHUYECKOH (POPMYIIBI MJIM COCTABIIEHUE XUMUYECKON (OPMYJIIBI UCXOMS U3
Ha3BaHM BemecTBa o MexayHapoanoit (MIOITAK) unu TpuBnansHoi
HOMEHKJIaType.

Pemenue npakTudeckux 3aaHUi 10 KiIacCU(PUKAIIMK, HOMEHKIIAType 1
XUMHUYECKUM (OopMyJIaM HEOPraHMYECKUX BEIECTB Pa3IMUHBIX KIacCOB
(yrapHslil ra3, yriekuciblii ra3, aMMHUak, raiieHas u3BecTb, HeraiieHasi U3BECTh,
NUTHEBAsI CO/Ia U IPYT'UX): Ha3bIBaTh U COCTABIIATH (POPMYJIBI XUMHUECKUX
BEIIIECTB, ONPEEISITh IPUHAIEKHOCTD K Kiaccy. ICTOUHUKN XUMUYECKOM
uHbopMaIuu (CpeJCcTB MacCOBOM MHGOpMAIIHH, ceTh IHTEpHET U apyrue).
[Touck nndopmannu no Ha3BaHUAM, UJICHTHPHUKATOPAM, CTPYKTYPHBIM
bopmynam
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Ne
pa3nena

Tema

Koa-Bo
4acoB

3.2

CocrapneHue ypaBHEHUH XUMUYECKUX PEAKLIUN C y4acTHEM MPOCThIX U
CJIO’KHBIX HEOPTaHWYECKHX BEIIECTB: METAJIJIOB U HEMETAJIOB; OKCHUJIOB
METaJIJIOB, HEMETAJJIOB U aM()OTEPHBIX 3JIEMEHTOB; HEOPTaHUUYECKHUX KUCIIOT,
OCHOBaHM U aM()OTEPHBIX TUIPOKCHIOB; HEOPTAHUIECKUX COJICH,
XapaKkTepU3YIOLUX UX CBOMCTBA. Perienne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETHUYECKUX 3a/IaHUi Ha CBOICTBA, COCTaB, MOJTy4YeHHE U Oe30macHoe
UCIOJIb30BaHNE BaXKHEUIIIMX HEOPIraHWYECKUX BEIIECTB B OBITY U NPAKTUYECKON

33

«MnenTudukanys HeOpraHMYeCKuX BellecTB». Pelenne skcrepuMeHTalbHbIX
3a/1a4 110 XUMUYECKUM CBOMCTBAM METAJIOB U HEMETAIIJIOB, 110 PACIIO3HABAHUIO
U MOJIYYEHUIO COeIMHEHUIM METAIJIOB U HEMETaJUI0B. M ieHTrudukaus
HEOPraHM4eCKHUX BEIIECTB C MCIOJIb30BAHNEM MX (PU3UKO-XHUMUYECKHX CBOWCTB,
XapaKTEepHbIX KaYeCTBEHHbIX peakinil. KauecTBeHHbIE peakiuu Ha Cyab]ar-,
KapOOHAT- M XJIOPUJI-aHUOHBI, HA KATHOH aMMOHMSI

4.1

HomenknaTtypa opraHn4eckux COeMHEHHU OTAENbHBIX KIACCOB (HACBILLIEHHBIE,
HEHACHIIIIEHHBIC U ADOMATUYECKHE YTIICBOIOPOIbI, CIUPTHI, (DEHOIIBI, AJIbJIETUIBI,
KETOHBI, KApOOHOBBIE KUCIOTHI U Jip.) CoCTaBlIeHUE MOJIHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (POPMYIT OpraHMUECKUX BEIIECTB OT/ACIBHBIX KJIACCOB, UCTIOIB3YSI
UX Ha3BaHUsA M0 CUCTEMATUYECKON U TPUBHAJILHON HOMEHKIJIATYpE (ITHIIEH,
alleTWJICH, TIIMIEPUH, (eHo, (opManbIerull, yKCyCHast KUCIIOTa, TIUIIHMH).
Pacyets mpocreiinieii GopMyIbl OpraHMYECKON MOJICKYITBI, HCXOIS U3

4.2

CBolicTBa OpraHUYECKUX COCIMHEHUH OT/IEIbHBIX KJIACCOB (TpUBUAIbHAS U
MEX]TyHapOoJHasi HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI IMOTY4YEHHUs):
npeieabHble (ATKaHbl U LUKJIOAJIKaHbl), HENPEAeIbHbIE (aJIKEHbI, aTKUHBI U
aJIKaJIMeHBI) ¥ apOMATUYECKHE YTIEBOOPOIbI, CHUPTHI U EHOJIBI, KApOOHOBBIC
KUCJIOTHI U 3(HPBI, aJIbJIETU/IbI U KETOHBI, aMUHBI U AMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS. 3aJaHUsI HA COCTABJICHUE YPAaBHEHUI
XUMUYECKUX PEAKIIHMI ¢ y4acTHEM OPraHUYeCKUX BEIIECTB HA OCHOBAaHUU UX
COCTaBa U CTPOCHUS

CocraBieHue cxeM peakuuid (B TOM YUCIIE 10 IPEIJI0KEHHBIM LIETOYKaM
MPEBPALLEHUI), XapaKTEPU3YIOLINX XUMUYECKUE CBOMCTBA OPraHMYECKHUX
COCIMHEHUN OTJENBbHBIX KJIACCOB, CIIOCOOBI UX MOJIYUYEHUS ¥ Ha3BaHHE
OpraHUYECKUX COECAMHEHHM 10 TPUBUAIBHON WM MEXIYHApOIHON
CUCTEMATHUYECKOM HOMEHKIIaType. PerieHre npakTuKo-OpueHTUPOBAHHBIX
TEOPETUYECKUX 3aJJaHUI Ha CBOMCTBA OPraHWYECKUX COCTMHEHUN OTIIEIbHBIX
KJIACCOB

Pemienre npakTUKO-OPUEHTUPOBAHHBIX 33aHUN HA aHAJIU3 (PaKTOPOB,
BJIMSIIOIMX Ha U3MEHEHHE CKOPOCTH XMMHUYECKON peakliny, B T.4. C O3ULUN
9KOJIOTUYECKH 11€JIeCO00pa3HOro MOBEICHUS B ObITY U TPYJOBOM /€ATEIbHOCTH B
LEJIIX COXPAHEHMsI CBOETO 3710POBbsl U OKPY’KaIOLIEH MPUPOIHOM Cpeibl.
Pemienune npakTMKO-OpMEHTUPOBAHHBIX 33/IaHUI HA TpUMEHeHue npunimna Jle-
[Tarenbe A HAXOXKACHUS HAIPABJICHUS CMELIEHUSI PABHOBECHUS] XUMHUECKON
peakiyu U aHaiu3 (PakTOpOB, BIUSIONIMX HA CMEIICHHE XUMHUYECKOTO
paBHOBECHS
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Ne
pa3nena

Tema

Koa-Bo
4acoB

[Touck n ananu3 KelcoOB O MPUMEHEHUN XUMUYECKUX BEILIECTB U TEXHOJIOTUH C
yueToM Oyaymiei npodeccnoHanbHON AEITEILHOCTH 110 TeMaM: BaKHEUIITHE
CTPOUTEIbHBIE MAaTEPHUAJIbl, KOHCTPYKLIMOHHBIE MAaTEPHAJIbI, KPACKH, CTEKIIO,
KepaMuKa, MaTepHuabl AJIs AJIEKTPOHUKH, HAHOMATEPHAJIbl, TEKCTHIIbHbBIE
BOJIOKHA, ICTOYHUKHU SHEPTUU, OPraHUIECKHE U MUHEPAJIbHBIE yI00peHUs,
JIeKapCTBEHHBIC BENIECTBA, ObITOBast Xxumus. 3amuTa: [Ipencrasienue
pE3yIbTATOB PEUICHHUS KEHCOB B JOPME MUHU-AO0KIIA/IA C IPE3eHTAIeH

Hroro:

28

5.4 JIaGopaTopHble 3aHATHSI

Ne
pasjena

Tema

Ko.J-Bo
4acoB

22

“Tunsl XuMUYeCKUX peakuuid”. MccaenoBanre TUNOB (110 COCTaBY U
KOJIMYECTBY MCXOJHBIX U O0PA3yIOIINXCS BEIIECTB) U MPU3HAKOB XMMHUYECKUX
peakumii. [IpoBenenne peakinii HOHHOTO OOMEHA, ONPEACIICHNUE CPEIbI
BOJIHBIX pacTBOPOB. 3a/IaHKsI HA COCTABJICHHE MOHHBIX PEaKIIui

3.3

<<I/II[€HTI/I(1)I/IK3L[I/I$I HCOPraHNYCCKUX BCHICCTB». Peuienue SKCIICPUMCHTAJIbHBIX
3aJa4y o XUMMYECKHM CBOMCTBAaM METalIOB U HEMCTAIOB, 10
pacClio3HaBaHUKO W HNOJYYCHUIO COGI[I/IHGHI/Iﬁ MCTALZIOB M HCMCTAJJIOB.
HHGHTHq)HKaHHH HCOPraHNM4YCCKUX BCIICCTB C HCIIOJIBb30BAHHUCM HX (1)I/IBI/IKO-
XUMHUYCCKUX CBOﬁCTB, XapaKTCPHbIX KAYCCTBCHHBIX peaKL[PIfI. KauecTtBennnie
p€aKkunn Ha Cy.]'IB(baT-, Kap6OHaT- " XJIOpUO-aHUOHBbI, HA KATHOH aMMOHUS

4.2

HpeBpaLueHI/m OpPraHN4YCCKHX BCHICCTB IIpU Hal"peBaHI/II/I”. HonyquI/Ie O9THUJICHA
N H3YUYCHHC Cro CBOMCTB. MOI[GJ'II/IpOBaHI/Ie MOJICKYJT W XHUMHYCCKUX
HpeBpaH.IeHI/Iﬁ Ha MpUMCPC dTaHa, dTUJIICHA, AICTUJICHA U AP.

4.3

“UneHtrdukanis  OpraHMYECKUX  COCIMHCHHUHW  OTICIBHBIX  KJIacCOB™
NnenTudukanus opraHMuecKuX COCTMHCHUN OT/ICIbHBIX KJIACCOB (Ha mpuMepe
QJBJIETU/IOB, KpaxMalia, YKCYCHOW KUCIIOTHI, OCJIKOB U T.II.) C HCIIOJIb30BaHUEM
X (DU3UKO-XUMHUYECKUX CBOWCTB M XapaKTEPHBIX KAUECTBEHHBIX pPEaKIUH.
Henarypanusi Oenka mnpu HarpeBaHuu. L[BeTHble peakimuu  OEIKOB.
Bo3HUKHOBEHHME aHATWTUYECKOTO CHTHAJIA C TOYKH 3PCHHS XWMHYECKUX
MPOLIECCOB TPH MPOTEKAHUM KAYECTBEHHOW pEaKIuu, TO3BOJIAIOIICH
UICHTU(PUITUPOBATH MPEIJIOKCHHBIE OPTaHNYECKUE BEIIECTBA

6.2

«[IpuroroBnenne pactBopoB». [lpuroroBieHue pacTBOpOB  3aJaHHOMU
(MaccoBoi, %) KOHUEHTPALUU (C MPAKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMM)
U ONpeNETICHUE Cpebl BOJHBIX pacTBOPOB. Pelienne 3a1a4 Ha NPUTOTOBJICHHUE
pacTBOpOB

HTroro:

10
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6 YueOHO-MeTOANYeCKOe o0ecriedeHHe AUCIMILTHHbI
6.1 Pexomenayemas aurepatrypa

6.1.1 OcHoBHas1 IMTEpaTypa

1. Xumus : yaeOHUK 1 cpenHero npodeccuoHanbHoro oodpasosanus / 10. A. JleGenes, I'. H.
®danees, A. M. I'ony6es, B. H. llanoBan ; mox o6mieit pegaknueit I'. H. ®aneeBa. — 3-e u3., nmepepad. u
norn. — Mocksa : U3narensctBo IOpaiit, 2026. — 445 c. — (IlpodeccuonanpHoe obpazoBaHue). —
ISBN 978-5-534-21210-5. — Texkcrt : anextponHblii // ObpazoBarensHas miatdopma FOpait [caitt]. —
URL: https://urait.ru/bcode/584524

6.1.2 lonosinnTeIbHAS JJUTEPATYpa

1. AudunorenoBa, . B. Xumus : yueOHUK U TPAKTHKYM JJIsl CPETHETO MPOodheCcCHOHATBHOTO
obpazoBanus / U. B. Audunorenona, A. B. badkos, B. A. [lonikoB. — 2-e u3., ucrp. u gon. — MockBa:
WznarensctBo Opaiit, 2026. — 291 c¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
11719-6. — Texkct : snektpoHHblii // OOpa3zoBarenbHas minatrgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/585046

2. Pocun, U. B. Xumus : yueOHHK ¥ MPAKTUKYM JUTsI CPEHEr0 MPO(PECCHOHAIBHOTO 00pa30BaHus
/ U. B. Pocun, JI. I. Tomuna, C. H. ConoBbeB. — MockBa : M3gatensctBo FOpaiit, 2026. — 328 ¢. —
(ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-02484-5. — Tekct : »JIEKTpOHHBIA //
O6pazoBatenbHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583879

6.1.3 UnTepHeT-pecypchbl

1. HanmonanpHas snektponHas 6ubaunoreka (HOb)
2. O6pazoBatenbHas miatdopma FOpaiit (CI1O)

6.2 IIporpammHoe obecneyenue, nMpogeccuoHaTbHbIe 0a3bl JAHHBIX U WHGOPMAIHOHHBIE
CIpaBOYHbIE CUCTEMbI COBPeMEHHbIX HHGOPMALMOHHBIX TEXHOJIOT Uil

Tun nporpammHoro

HaumenoBanue Cxema JIHII€eH3UPOBAHMS, PEKUM 0CTYINA
o0ecreueHusd

OO6pazoBarenbHas aurieH3us oT 26.06.2025 r. Ha 3

PEJl OC roja st 250 pabounx MEeCT B paMKax COTJIAIICHHS
Omnepannonnas cucrema | «CeptudunupoBantas» | o corpyaauuectse ¢ OO0 «Pex Codt» Ne 305/06-
(nmst pabounx cranmmii) | 22V ot 28.06.2022 1.

AnbpTepHaTUBHAS

peanu3anus Cpeibl
ucnoiHenus nporpamm | WINE
Microsoft Windows jist
OC Ha 6a3e sapa Linux

Cso0Ooanoe I10,
https://wiki.winehg.org/Licensing

Cso6oanoe I1O,

Odpucnptii naxer LibreOffice https://libreoffice.org/download/license/

Hurepnet-Opaysep Chromium Coboanoe 110,
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Tun nporpaMmMHoOro
o0ecreueHud

HaunmenoBanue

Cxema JIMICH3UpPOBaHUS, PCKHM NOCTYIIA

https://www.chromium.org/Home/

Sunekc.bpaysep

becnnatroe 110,
https://vandex.ru/legal/browser agreement/

MenuanpourpsiBaTeinb

VLC

Cso6oanoe I1O,
https://www.videolan.org/legal.html

HNudpopmarmonno-
paBoOBasi CUCTEMa

Koncynprant I[lntoc

Kommutekt it 00pa3oBaTeabHBIX YUPEKICHHH 10
norosopy Ne 337/12 ot 04.10.2012 r., cereBoit
JOCTYII

7 MarepuajibHO-TeXHHUYECKOe o0ecneyeHune U CIUIMINHBI

Kabuner u nmaGoparopusi Xumuu. AymuTopHas JOCKa, ydeOHass meOenb (CTOJBI YYeHUYECKHeE,
CTYJbsl YYEHHYECKHE), HarJsIHbIe TocoOus. MynbrumennitHoe 000pyaoBaHUE (HOYTOYK, MPOEKTOP
IEpEeHOCHOH, PKpaH nepeHocHoi). JlJaboparopHoe o6opynoBaHUE.

[Tomemenue asi caMOCTOSATENLHOM pabOThI OOyUarOMMXCsl. AyIuTOpHAas JOCKa, yueOHas MeOernb
(cTONIBI y4yeHWYECKHe, CTYJbsl Y4YeHHUYeCKue). MynbTHMEIuitHOe 000pyAoBaHUE (IMPOEKTOp, HSKpaH,
HOYTOYK C BBIXOZIOM B ceTh MHTepHeT), o0ecneynBaroiiee AOCTYN B JIEKTPOHHYIO WH(GOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely HHCTUTYTA.
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