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HHOACHUTEJBHAS 3AIIMCKA _
1. OBIIASA XAPAKTEPUCTUKA PABOYEHU ITPOI'PAMMBI YYHEBHOU
JUCIHUIIVIMHBI

1.1 MecTO IMCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM POrPaMMbI:

VYueOnas

MUCIUATIIINHA Xumus

0/1.07

SABJIACTCA

00s13aTeyIbHOIl  Y4acTbhIO

00111600pa30BaTEIPHON TOJITOTOBKK 00pa30BaTeIbHOM IporpaMmbl B cooTBeTcTBUU ¢ PI'OC 1o
cnenuanbaocTd 09.02.07 MHpOpMamOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

1.2 Ilnanupyemble pe3yJabTaThl 0CBOCHHUS AUCHUIIJIMHBI:
B pamkax nporpammbl yueOHON AUCIUILTUHBI 00YyJaIONUMUCS OCBAUBAIOTCS YMEHUS U 3HAHUS:

Koa u ILnanupyemMble pe3yJbTaThl 0CBOCHHS TUCHHILIUHBI

HAaHMMeHOBaHHe

¢popmupyembIx Oo0mme JucuuninHapHble

KOMIIeTeHIN

OK 01. B yacTu Tpy10BOro BOCIIMTAHUS: - BIAQJETh CHCTEMOH XHMMHUYECKHX
- TOTOBHOCTb K TpYAYy, OCO3HaHHE | 3HAHWH, KOTOpast BKJIFOYAET:
[IEHHOCTH MacTepPCTBa, TPYI0TI00HE; OCHOBOITOJIATAIOIIIHE MIOHATHUS
- TOTOBHOCTb K aKTHBHOW | (XMMUYECKUH JJIEMEHT, aToM,
JCATEIIbHOCTH ~ TEXHOJOTMYECKOW U | AJIeKTpOHHAs 000JI0YKa aToma, s-, p-, d-
COIMATIBHOM HAIpaBJICHHOCTH, | JICKTPOHHbIE OpPOUTaIM aTOMOB, HOH,
CHOCOOHOCTh UHHUIMUMPOBATH, | MOJIEKYJIa, BAJICHTHOCTb,
IUIAHUPOBaTh M CAMOCTOSTEIBHO | AJIEKTPOOTPUIIATEILHOCTB, CTENeHb

BBITIOJIHATD TaKyI0 JCATCIbHOCTD,

- UHTEpeC K pa3jiuuHbM cdepam
poeCCUOHAIBHON A TEIBHOCTH,
OsguaeHue YHHUBepPCAJbHBIMU
y4eOHBbIMH MO3HABATEJIbLHBIMHU
JelCTBUSIMU:

a) 0a30Bble JOrHYecKHe AelCTBHS.

- CaMOCTOATENbHO (HOpMyNIHpOBATh H
aKTyaJIu3UpOoBaTh po0diemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yYCTaHaBJIMBATh CYILIECTBEHHBIN
NpU3HAK  WIM  OCHOBAaHMA A
CpaBHEHU, KJ1accupuKaluu u
00001IeHHS;

- OIpenensaTh UENH JeATENbHOCTH,
3a/laBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKECHHUS;

- BBIIBIATH  3aKOHOMEpPHOCTH U
IIPOTUBOPEYUS] B  PacCMaTPUBAEMBIX
SBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B I€ATEIILHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
L[eJIsIM, OLICHUBATh PUCKU IOCIIEICTBUU
JIEATEIbHOCTH;

- pa3BUBaTb KpPEaTUBHOE MBIIIJIECHUE
IIPU PEIICHUH KU3HEHHBIX MPoOIeM

0) 0a3oBbIE HccJIe0BaTe/IbLCKHe
JeHcTBHA:
- BJIAJIETh HaBBIKAMH y4eOHO-

WCCIIEIOBATEIIbCKOM M MPOEKTHOM

OKHUCIJIGHUS, XUMUYECKasi CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIH 00beM,
YIJIEPOJHBIN CKeJeT, (pyHKIMOHAIbHAS
rpynmna, pagukan, U30Mepus, U30MEpHL,
TFOMOJIOTUYECKUH  psAl,  T'OMOJIOTH,
YIJIIEBOLOPOABL, KHCIIOpOJI- U
a30TcoeprKallue COEIMHEHUS,
OMOJIOTUYECKH AKTUBHBIE  BeIECTBa
(yrmeBoabl, XHpbl, O€IKH), MOHOMED,
MIOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS,
KpUCTAJNIMYECKAsl ~ PELIETKA,  THUIIBI
XUMHUUYECKHX peakiuil (OKMCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE, 9K30-U
OHAOTEPMHUUYECKUE, PEAKIMH HOHHOIO
oOMeHa),  pacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI,  DJIEKTPOJIUTHYECKAS
Jccolanus, OKHCJIUTENb,
BOCCTAaHOBUTEb, CKOPOCTh
XUMHUYECKOH  peakluu, XUMHUYECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (TeOpHUs
XUMHYECKOTO CTPOEHHS] OpPraHuYecKUX
BeuiectB  A.M. DbyrtnepoBa, Teopus
IIEKTPOITUTUYECKOM JMCCOLIMAIU,
[IEPUOIUYECKUI 3aKO0H ..
Menpeneesa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN A3BIK XUMUH,
(bakTonoruuecKue CBEJIECHUSA 0
CBOMCTBAX, COCTAaBE, TOJYYEHHH U




JeATEIFHOCTH, HABBIKAMU DPa3pelICHUs
npobiewm;

- BBIABIATH NPUYMHHO-CIIEICTBEHHBIC
CBS3M M AaKTyaJIM3HpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE€3y €€ pEeLICHus,
HaXO/IUTh apryMEHTHI Uit
JIOKa3aTeIbCTBA CBOMX YTBEPXKICHHH,
3aJaBaTh MapamMeTpbl U KPUTEpUH
pelIeHus;

- aHAJTM3UPOBATh IOJYYCHHBIE B XOJe
penieHus 3a7a4un PE3yNbTaTHI,
KPUTUYECKH OLICHUBATb ux
JIOCTOBEPHOCTb, HPOTHO3UPOBATh
U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yMeTb NEPEHOCUTh 3HAaHUS B
MO3HABATENIBHYI0 M MPAKTHYECKYIO
00JIaCTH JKU3HENIEATEIBHOCTH;

- yYMETh HWHTETPUPOBATH 3HAHUS W3
Pa3HbIX IPEIMETHBIX 00J1acTel;

- BBIJBUraTh HOBBIC WJEH, IpeJiararb
OpPUTHUHAIBHBIEC TIOJXO/IbI U PELICHUS;

- CIIOCOOHOCTh MX UCIIOJIb30BAHUS B
IIO3HABATEJIBHON U COLMAIBHOU
HpaKTHKE

0e30macHOM HCIOJIb30BAaHUU
Ba)KHCI\/JIIJ_II/IX HeOpFaHI/I‘ICCKI/IX 58
OPraHWYECKHUX BEIIESCTB B OBITY U
MPAKTUYECKOMN JeSITeTbHOCTH YEJIOBEKa;
- YyMEThb  BBIABIATH  XapaKTEepPHBIC
HpI/I3HaKI/I N B3aUMOCBA3b I/I3y‘-IeHHBIX
MTOHSTH, MPUMECHSTh
COOTBGTCTByIOH_II/Ie IIOHATUA HpI/I
ONMKMCAHUHA  CTPOCHHSI W  CBOWCTB
HeopraHqucm/Ix nu OpI‘aHI/I‘-IeCKI/IX
BEICCTB U MX MPEBPAICHUI; BBISIBIIATH
B3alMOCBA3b XHUMHUYCCKHUX 3HaHI/II71 C

HNOHATHAMMU u IIPEJICTaBICHUAMU
IpPYrux €CTECTBEHHOHAYYHbIX
IIPEIMETOB;

- YMEThb HCIOJIb30BATh HAUMEHOBAHUS
XUMHYECKHUX COEIMHEHUN
MEXIYHapOIHOI O COr03a

TEOPETUYECKON U ITPUKIIATHON XUMHUHU U
TPUBUAJIBHBIC HA3BAaHUS BAXHEHIINX
BEILECTB (3TUJICH, alleTHJICH, TJIUIEPHH,

denon,  Qopmanbaerun,  yKcycHas
KHCIIOTA,  TJWIWH, yrapHbeld  ras,
VIJIGKHCIBIA Ta3, aMMHUaK, TallcHas

N3BECTh, HETaIlleHasd N3BECTh, TUTHEBas
coJla M JIPYrux), COCTaBIATh (OPMYJIbI
HEOPraHWYECKUX U OPraHUYeCKHUX
BELLECTB,  YPABHEHUS  XUMHUYECKUX
peakiui, OOBSACHATH WX  CMBICI,
MMOATBEPKIATh XapakTepHbIE
XUMHYECKHE CBOMCTBA BEIIECCTB
COOTBETCTBYIOIIUMHU IKCIIEPUMEHTaAMU
M 3alUCSIMU YPaBHCHUN XHUMHYECKHX
peaKuuii;

- YMETbH YCTaHaBJIMBATh
MPUHAJICIKHOCTD HU3YUCHHBIX
HCOPTaHUYCCKUX u OpPraHn4e€CKux

BCIICCTB K OHNPCACICHHBIM KJIaCCaM U

rpyImnmnam COCIMHEHMU,
XapakTepu3oBaTb  UX  COCTaB W
BAKHEHIIME  CBOWMCTBA;  ONPEACIATH
BU/JIBI XUMUYECKUX CBA3EH

(xoBaJIeHTHAas, NOHHAsI, METAJUIMUECKas,
BOJOPOJHAs), THUIIBl KPHUCTAJUIMYECKUX
pEIIEeTOK BEeIIeCTB; Ki1accuuuupoBarthb
XUMUYECKUE PEAKLIUH;

- cdopMupoBaTh MpPEACTABIEHUSI: O
XUMUYECKON COCTAaBJIAIOLIECH
€CTECTBEHHOHAy4YHON KapTHHBI MHUpA,
pOJIM XUMUU B II03HAHUM SIBICHUHN
MPUPO/BI, B (OPMUPOBAHUHN MBIILICHUS
u KYJIbTYpBI JIUYHOCTH, ee




(GyHKIHOHATBHOW IPaMOTHOCTH,
HEo0X0IuMOn ISt pereHus
HPaKTUYECKUX 334 U DKOJIOTHYECKU
000CHOBAaHHOTO OTHOUICHUSI K CBOEMY
3JI0pOBBIO H TIPUPOIHOM Cpere;

- yMETh TPOBOAUTH PACUYETHI IO
XAMHYECKUM (OpMyJiaM U ypaBHEHHUSIM

XUMUYECKUX peakuuin c
UCIOJIb30BaHUEM (PU3MUECKUX BEIUYMH,
XapaKTepU3yIOIIUX BEILIECTBA c

KOJIMYECTBEHHOW  CTOPOHBI:  MAcCHhl,
o0bemMa (HOpMaJbHBIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIIOJIb30BATh
CHUCTEMHbIE XHUMUYECKHE 3HAHMS JUIs
IOPUHATHUS PEIIEHHH B KOHKPETHBIX
JKU3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM

OK 02.

B o0nactm 1EeHHOCTHM HAY4HOIO
TO3HAHMSA:
- ¢(hOopMHPOBAHHOCTH MHUPOBO33PEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HayKd u
00I1IECTBEHHON MPaKTUKH,

OCHOBAaHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MECTa B MOJIUKYJIbTYPHOM MUDE;

- COBEpUICHCTBOBAaHUE SI3BIKOBOM U
YUTATEJIbCKON KYJIbTYPbl KaK CpEICTBa
B3aMMOJCICTBUS MEXIY JIIOABMH U
MO3HAHUS MUPA;

- OCO3HAaHHE IICHHOCTH HAay4dHOU

JACATCIIbHOCTH, TOTOBHOCTH
OCYILECTBIIATH MIPOEKTHYIO u
HCCIIEIOBATEIIbCKYIO JeATeIbHOCTD
VHJIUBUYAIBHO U B TPYIIIIE;
OBaagenue YHUBEPCAJIbHBIMH
yuyeOHBIMU No3HABaTeJIbHBIMH
JeHCTBUSIMM

B) pabdora ¢ nHpopmanueii:

- BJQJAECTh HABBIKAMHU  [OJY4YEHUS
MH(pOpMallUl W3 HMCTOYHHUKOB pPa3HBIX
TUIIOB, CAMOCTOSITEJIbHO OCYILECTBISATh
MOMCK, AaHaliu3, CUCTEeMaTHU3alUi0 |

UHTEPIIPETALMIO uHpopMauu
pa3IMYHBIX BHJIOB u bopm
IIPE/ICTABIICHYS;

- co37aBaTh TEKCTHI B pa3IMYHBIX
dopmarax ¢ ydeToM Ha3HauYCHUS
UHPOpPMAIIMKM W TEJIEeBOH ayIUTOpPHH,
BbIOMpast ONTHMAJIbHYIO bopmy
NPEJICTAaBICHNS U BU3yaTH3allHH;

- OLICHUBATh JIOCTOBEPHOCTb,

- yYMeThb IUJJAaHHPOBAaTh M BBIOJHSATH
XUMUYECKUN 9KCHEPUMEHT
(IpeBpaIIeHus] OPraHUYEeCKUX BEIECTB
IIPYU HarpeBaHHM, MOJIyYCHHE STUIIEHA U
U3y4eHHE €ro CBOMCTB, KayeCTBEHHBIC
peakIMM Ha albJETujabl, Kpaxmal,
YKCYCHYIO  KHCJOTY;  JCHaTypauus
OelIKOB TpU HArpeBaHWM, LBETHbBIE
peaknuu OENKOB; MPOBOIHMTH PEAKIIUU
HMOHHOIO OOME€Ha, OHpEeIeNsATh Cpeay
BOJHBIX  pAacTBOPOB, KayeCTBEHHBIC
peakiuu Ha cynbdar-, KapOoHAT- H
XJIOpUA-aHUOHBI, Ha KaTHOH aMMOHUS;
pelaTh 3KCIepuMEeHTalIbHbIE 33]]auH 1O
teMaM "Metamsl" u "Hemeramnsl") B
COOTBETCTBUHU C MpaBWJIAMH TEXHUKHU
0e30macHOCTH MpH  OOpalleHuu ¢

BEILIECTBAMU u 1a060paTOPHBIM
000pyI0BaHUEM; MIPEJICTaBISATh
pe3ynbTaThl XUMHYECKOTO

JKCIepuMeHTa B (opme  3ammcu
YPAaBHEHUN COOTBETCTBYIOIIMX PEAKIUN
U (OpMyYIHPOBATh BBIBOJIBI Ha OCHOBE
ITUX PE3yJIbTATOB;

- YMEThb aHAJIU3UPOBATh XUMHUYECKYIO
MH(pOpPMaLIKIO, MOJYy4aeMYyI0 U3 pa3HbIX
HUCTOYHUKOB (cpencTs MacCcoOBOU
uHpopmanuu, cerb MHTepHer u

ApyrHe);
- BJIAICTH OCHOBHBIMH METOAaMHU

HAay4HOrO0  TIO3HAaHUS  BEUIECTB U
XUMUYECKHX SBIEHUN (HaOIIO/IeHUE,
U3MEpEHHE, AKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMCTb MNPOBOAWUTH PACUCTBI 110




JIETUTUMHOCTD nHpopmanuu, ee
COOTBETCTBUE IMPABOBbIM U MOpPaIbHO-
STUYECKUM HOPMaM;

- UCIIOJIb30BATh CpencTBa
MH()OPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B
penIeHun KOTHUTUBHBIX,
KOMMYHUKATHBHBIX u
OpraHU3alMOHHBIX 3ama4y c
coOIr0IeHIEM TpeOoBaHUI
SPrOHOMHKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pecypcocOepexenus,

NPaBOBBIX M OJTUYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€30MaCHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHUS U
3alUThl UH)OpPMAIIHH,
nH(pOpMaIMOHHOM 0€30MMacHOCTH
JUYHOCTH,

XUMHUYECKUM (popMysaM U ypaBHEHUSAM

XUMHYECKUX peakuui c
UCIOJIb30BaHUEM (PU3MUECKUX BEIUYMH,
XapaKTEPU3YIOLIUX BELIECTBA c

KOJIMYECTBEHHOH  CTOPOHBI:  MAaccChl,
o0bemMa (HOpMaJbHBIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEILECTBA; HCIIOIb30BAThH
CUCTCMHBIC XHMMHUYCCKHC 3HaAHUA OJIA
HOPUHATHS PEUICHHH B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3AHHBIX C
BEIECTBAMH U MX IPUMEHEHHEM

OK 04.

-  TOTOBHOCTh K  CaMOpPa3BUTHIO,
CaMOCTOSTCILHOCTH u
CaMOOIIPEIEICHHUIO;

-OBJIaJICHUE HaBBIKAMH yueOHO-
HCCJIENOBATEIBCKOM, TPOEKTHOM U
COIIMATLHOM JeSITEIIFHOCTH,
Osiajnenue YHHBEPCAJIbHBIMHA

KOMMYHUKATHBHBIMU 1eHCTBUAMM:
0) coBMecTHAasl 1eATeJbHOCTD.

- IMOHUMATh u HCIIOJIb30BaTh
peuMyIlIecTBa KOMaHIHOM u
WHIUBUTyaJIbHON PaboTHI;

- IIPpUHUMATDH Ocin COBMECTHOM

JIEATEIIbHOCTH,  OPraHU30BBIBATH U
KOOPIAMHHUPOBATb JEHCTBHUSA IO €€
JOCTHKECHUIO: COCTAaBJISTh IJ1aH
JNEUCTBUM, paclpelensaTb pold  C
y4EeTOM MHEHHU Y4aCTHUKOB
00CyX/1aTb pe3ylbTaTbl COBMECTHOM
paboThI;

- KOOpAWMHHPOBaTb W  BBINOJHATH
paboTy B  YyCIOBUSX  peajbHOrO,

BUPTYaJIbHOTO W KOMOMHHPOBAHHOTO
B3aMMOJIEHCTBHS;

- OCYIICCTBIIATH MTO3UTHBHOE
CTpaTernueckoe MIOBEJICHUE B
pa3IMYHBIX  CHTYalMsX, MPOSBIIATH
TBOPYECTBO M BOOOpaxKeHHe, OBITh
MHUIIMATHBHBIM

OBJanenue YHHUBepPCAJbHBIMU
PeryJisiTHBHBIMM € CTBUSIMU:

I') IPUHATHE ce0sl M APYTUX JIKO/Ieii:

- NPUHUMATh MOTHBBI W apTyMEHTHI
JTPYTHX 1101 (5% pH aHaJn3e

- yMeTh IIJIaHUPOBaTh U BBHINOIHSATH
XUMUYECKUM SKCIIEPUMEHT
(mpeBpallleHus: OpraHUYEeCKHX BEIIECTB
[IPU HarpeBaHUU, MMOJTYyYEHUE ITUIICHA U
M3Y4YEHHUE €ro CBOMCTB, KaueCTBEHHBIC
peaKkuuy Ha albJIETUAbl, Kpaxmal,
VKCYCHYIO  KHUCIIOTY;  JeHaTypauus
OCIIKOB TMpU HArpeBaHUU, IIBETHHIC
peakiuu OeNKOB; MPOBOJUTH PEAKIINU
MOHHOIO OOMEHa, ONpENENATh Cpeay
BOJHBIX  PacTBOPOB, KaueCTBEHHBIC
peakuuu Ha cyinbdar-, KapOoHaT- H
XJIOPUA-aHUOHBI, Ha KaTUOH aMMOHHS;
pemaTh YKCIEPUMEHTANIbHBIE 3a/1a4H 10
temMam "Metamne" u "Hemeramnnsl") B

COOTBETCTBUHU C TpPAaBWIAMH TEXHUKHU
0e30macHOCTH TpU  OOpallleHHH C
BEIIECTBAMU U 1a00paTOPHBIM
000pyI0BaHKEM; MPEACTABIATh
pe3yabTaThl XMUMHUYECKOTO
JKCIIepUMeHTa B (opme  3amucu

YPaBHEHUH COOTBETCTBYIOIUX PEAKIMM
1 (opMynHpoBaTh BBIBOJBI HAa OCHOBE
ITHX PE3YIbTaTOB




pe3yJIbTaTOB NESTEIHLHOCTH,

- TpU3HABaTh CBOE TPABO U TMPaBO
NPYTUX JFO/ICH Ha OIIUOKH,

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh
MUD C IMO3UIIH JPYTOro YeJIOBEKa;

OK 07.

B 00J1acTH YK0JI0THYECKOT0

BOCIIUTAHMS:
- c(hopMHPOBAHHOCTH IKOJIOTHYECKON
KYJIBTYDBI, MOHUMAaHUE BIIUSIHUS

COLUAJIBHO-9KOHOMHYECKUX IPOLIECCOB
Ha COCTOSIHUE IPUPOIHOMN u
COLUAJIBHOU cpensl, OCO3HaHHE
rJ100a1bHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

- IUIAaHUPOBAHHWE U OCYILIECTBIICHHE
JICHCTBUM B OKpYXalollled cpene Ha
OCHOBE 3HaHMs LeJed YCTOHYMBOroO
Pa3sBUTHA YCJIOBCUCCTBA,
aKTUBHOE  HENpUsTHE
IMPUHOCATINX BpEa
cpere;

- yMEHHE

JIENCTBHH,
OKpY>Karoleu

MIPOTHO3UPOBATH
HeOIaronpusTHhIC 9KOJIOTHYECKHE
MMOCJICICTBUS MpEeANPUHUMAEMBIX
JICUCTBUMN, IPEIOTBPAIATh HX;

- paclIMpEeHUEe OmbITa AEATECIbHOCTH
9KOJIOTHYECKOW HANpaBJIEHHOCTH;

- OBJIQJICHUE HAaBbIKAMU Y4EOHO-
HCCIEN0BATENLCKOM, MPOEKTHON U
COIIMATLHOM JESITEIIHFHOCTH,

- chopMUpOBaTH MPEACTABICHUS: O
XHUMHYECKOU COCTaBJISIOIICH
€CTCCTBEHHOHAay4YHOM KAapTHUHBI MHUpA,
pOJIM XUMHUU B TIO3HAHUHM SBJICHUH
MPHUPOJBI, B (OPMUPOBAHUYN MBIIIICHUS

Hu KYJbTYPBI JIMYHOCTH, ee
(G yHKIIMOHATTLHOM rPaMOTHOCTH,
HEOO0X0INMMON IS peleHus

MPaKTUYECKUX 3a/1ad M SKOJOTMYECKH
000CHOBAHHOTO OTHOUICHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpeIE;

- YMETh coOroaTh MpaBuUIIa
9KOJIOTUYECKH 1eJIeCO00Pa3HOTO
MOBEICHUA B OBITYy U  TPYIOBOH
JIEATETLHOCTH B IIEJISIX COXpaHEHUs
CBOETO 37I0POBbSI U  OKpYKarolen
MIPUPOTHOM Cpenbl; YYUTHIBATH
OMACHOCTh BO3ACUCTBHUS Ha IKUBBIC
OpraHu3MBbl OIPEACIICHHBIX BEIIECTB,

IMOHUMas CMBICII oKa3aTeirst
MpeaeabHON JIOITYCTUMOM
KOHIIEHTpaLUK1




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JUCHHUIIJINHBI
2.1. OobeM 001Ie00pa3oBaTe/IbHONM Y4eOHOM IMCHMIIJIMHBI M BUABI Y4eOHOH padoThl
O0bém B
Buj yueoHoii pa6oThl
Y P yacax
O6beM yueOHOMH TMCUMILTHHBI 78
B TOM YHCIIE:
38
TeopeTuieckoe o0ydeHue
JlaGopaTopHbie pabOThI 10
NPAaKTUYECKHUE 3aHATHS, B T.4. KOHTPOJIbHBIE paOOTHI 28
U3 HUX MPOMEKYTOUHAs aTrTecTanus B popme nuddepeHmpoBaHHOro 3a4era 2




2.2 TemaTn4yecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

HaunmenoBanue
pa3/iesioB U TeEM

Conep:xanue yueOHOIro MaTepuasia, JJadopaTopHble U NPAKTHYECKHE 3aHATHSA,
KOHTPOJIbHbIE Pad0ThI

Oo0LeMm
4acoB

dopmupyemMble
KOMIIETCHIIUH

Pa3nes 1. OcHOBBI CTPOEHUsI BelecTBa

Tema 1.1. Ctpoenue
aTOMOB XMMHUYECKUX
3JIEMEHTOB U MPUPOA
XUMHYECKOH CBSI3U

CoBpeMeHHass MoOJielb CTpoeHusi atomMa. CUMBOJUYECKUU S3bIK XUMHH. XHUMUYECKUU
DJIEMEHT. DJIEKTpOoHHas KoHurypanus aroma. Kimaccupukamusi XUMUYECKHX 3JIEMEHTOB
(s-, p-, d-anementsl). BajeHTHBIE 3JICKTPOHBI. BajleHTHOCTh. DICKTPOHHAS IPUPOIA
XUMUYECKON CBSI3U. DIEKTPOOTPHUIIATEILHOCTh. BUabl XUMHUUYECKON CBSI3U (KOBaJEHTHAs,
WOHHAs, METAJUIMYECKasi, BOJIOPOIHAS) U CIIOCOOBI €€ 00pa3oBaHUs

IIpakTHyeckue 3aHATUSA

Pemrenue 3aganuii Ha HCHOJIL30BaHUE XUMHUYECKOM CHMBOJIMKA W Ha3BaHUM COCIUHEHUN
[0 HOMEHKJIATYpe MEXAYHAapOJHOIO COK03a TEOPETUYECKONM M NPUKIAJAHOM XUMUU U
TPUBHAJIBHBIX HA3BAaHUW 11  COCTaBIICHUSI XUMHYECKUX (OpMyN JABYXaTOMHBIX
coequHEHN (OKCHUIOB, CyNb(PUAOB, THAPUAOB U T.I.) M JAPYrUX HEOPraHUYECKHX
COCIMHCHHI OTICIBHBIX KIIACCOB.

[IpakTrueckue 3a1aHus Ha YCTAHOBJICHUE CBSA3M MEXKIY CTPOCHUEM aTOMOB XMMUUYECKUX
3JIEMEHTOB M TMEPHUOJMYECKUM HW3MEHEHHEM CBOWCTB XMMHUYECKMX DJEMEHTOB M HX
COEMHEHMH B COOTBETCTBUU C NOJN0KeHUEM [leproinuecKkoi CUCTEMBI.

OK 01

Tema 1.2.
Ileproanueckuii 3aK0H
u tabmuma J[.U.
Menpeneesa

[Tepuonnueckas cucrema xumuieckux 3iaeMeHToB .M. Menneneesa. ®uznueckuii
cmbici [lepuoanueckoro 3akona /[.1. Menaeneea. 3akOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECTB B
COOTBETCTBUHU C IOJIOKEHUEM XUMHUYECKOro 3yieMeHTa B [leproanueckon cucreme.
MupoBo33peHueckoe u HaydHoe 3HaueHue [lepnonnueckoro 3akona /I.11. Menneneesa.
[Iporuossl .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

IIpakTHYeckue 3aHATHA

Pemrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUN HA XapaKTEPHU3ALUIO
XUMHUYECKHX 3JIEMEHTOB «MeTaJuInuecKue / HeMeTalIn4eCKue CBOUCTBA,
SJICKTPOOTPULATCIIBHOCTE XUMHUYCCKUX 3JIEMCHTOB B COOTBETCTBUH C UX SJICKTPOHHBIM
CTPOEHUEM H IOJI0KEHUEM B IIEPUOANYECKON CUCTEME XUMHUUYECKUX d1eMeHToB J[. 1.
MenneneeBay

OK 01
OK 02

Pa3pnen 2. XuMu4yeckue peakuuu




Tema 2.1. Tumesl
XAMHYECKUX PEaKUi

Knaccudukanms v TUITBI XMMHUYECKUX PEAKIUi C y4aCTHEM HEOPTaHUYECKUX BEIIECTB.
CocrapneHue ypaBHEHUHN peakiuid COeAMHEHUS, Pa3JIOKEHUS, 3aMEILIEHHs], 0OMEHa, B T.4.
peaKIuii TOpeHM s, OKHCICHUSI-BOCCTAHOBIICHHUS.

ypaBHeHI/ISI OKHCJIICHUA-BOCCTAHOBJICHUSL. CTGHGHB OKHUCJICHUA. OKI/ICJII/ITGJIB 158
BoccTaHOBUTEh. COCTaBICHUE U YPAaBHUBAHUE OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxuii METOJIOM AJIEKTPOHHOTO Oatanca. OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIC PEAKIIHH
B IIPUPO/IC, TPOU3BOACTBEHHBIX MPOIIECCaX U KUZHEIEATCIbHOCTH OPTraHU3MOB

IIpakTnyeckue 3aHATHA

KonnuecTBeHHble OTHOIIEHNS B XUMHUUA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U
pacueTsl MO YPAaBHEHMSIM XHMHUYECKUX peakuuid. Mosib Kak eJuHHIAa KOJWYEeCTBa
BeniecTBa. MomsipHass mMacca. 3aKOHBI COXPaHEHMsI MacChl U DHEPrUMM. 3aKOH ABOrajapo.
Mounsipablii 00beM razoB. OTHOCHUTENbHAS IJIOTHOCTH Ta3oB. PacueTsl mo ypaBHEHUAM
XMMHUYECKHUX pEeakiHil ¢ UCIOIb30BaHUEM MAaCChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) I'a30B,
KOJINYECTBA BEILIECTBA

OK 01

Tema 2.2.
DIEKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Teopuss snexkTponuTudeckoil auccoruauuu. WOHBL DIEKTPOIUTHI, HEIIEKTPOIUTHI.
Peakuuu nonnoro ooMena. CocraBieHHe peakluii HOHHOTO OOMEHA MyTeM COCTaBJICHUS
UX TOJHBIX M COKpALlCHHbIX MOHHBIX YpaBHeHUIl. KHUCIOTHO-OCHOBHBIE peaKIuHu.
3amaHust HA COCTABIICHHE MOHHBIX PEaKITHii

JlabopaTropHble 3aHATHUSI

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJHBIX U 00pa3yIOLIUXCs BELECTB) U
NPU3HAKOB XUMHUYECKUX peakuuid. [IpoBeneHne peakiiuit HOHHOro oOMeHa, onpezeIeHue
CpeJibl BOJHBIX PACTBOPOB. 3aJaHMsI HA COCTABJICHNE HOHHBIX PEeaKIMi

KonTposbnas padora 1

CTpOGHI/Ie BCIICCTBA U XUMHUYCCKUE PCAKIIUU

OK 01
OK 04

Pa3pnen 3. CtpoeHune U CBOMCTBA HEOPIaHMYECKUX BeELECTB

14




Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BCIIIECTB

[Ipenmer Heopranuueckoit xumun. Kitaccudukanus Heoprannieckux Bemects. [IpocTeie
U CJIOKHBIE BeniecTBa. OCHOBHBIE KIIACCHI CIIOMHBIX BEIIECTB (OKCHIbI, THIIPOKCH/IBI,
KHUCIIOTBI, COJIM ). B3anMOCBsI3b HEOPraHMYECKHX BEIECTB. ArperaTHbIe COCTOSHHS
BemecTBa. Kpucrammmyeckue u amopdHbIe BelecTBa. THITbI KPUCTAJUIMYECKUX PEIIECTOK
(aToMHasi, MOJICKYJISIpHAs!, HOHHAS, METAJUTNYECKas). 3aBUCHMOCTh (DU3MYECKUX CBOWCTB
BEILIECTBA OT THUIA KPUCTAIUIMYECKOW PEIICTKH. 3aBUCHMOCTh XUMUYECKOM aKTHBHOCTH
BEIECTB OT BH/JIa XUMHYCCKOW CBS3U M TUIA KPUCTAIUTMICCKON peneTKH. [IpuauHb
MHOT000pa3usi BEUIeCTB

IIpakTnyeckue 3aHATHSA

Homenknarypa HeopraHmueckux BEIIECTB: Ha3BaHHE BEIECTBA UCXO/I U3 UX
XUMHAYECKON (OPMYIIBI MM COCTABICHNE XUMUYECKOH (DOPMYITBI UCXO/Is U3 Ha3BAHHS
BemiecTBa 1o mexaynapoanoit (MIOITAK) unu TpuBHaibHONW HOMEHKIIATYPE.

Pemenne mpakThueckux 3aJaHMi MO KiaccH(UKAIMU, HOMEHKJIATYpe M XUMHUYECKUM
dbopMyllaM HEOPraHMYECKUX BEIIECTB PA3UYHBIX KJIAcCOB (yrapHbId ras, YrIeKUCIBIN
ra3, aMMHax, raiieHasi U3BeCTb, HeTalleHas U3BeCTh, MUThEBAs CO/a U IPYTUX): Ha3bIBATh
U COCTaBIATH (POPMYJIBI XUMHUYECKUX BEIIECTB, ONPEAEIATh MPUHAIIEKHOCTD K KIIaccy.
HcTounuku xumMuueckoi HHGpopMaIuu (CpeicTB MaccoBOM nHpopMaiuu, cetb aTepuer
u npyrue). [lorck napopmany o Ha3BaHUAM, UACHTUDHUKATOPAM, CTPYKTYPHBIM

dhopmynam

OK 01
OK 02

Tema 3.2. dusuko-
XUMHYECKHE CBOMCTBA
HEOPraHUYECKHX
BEIICCTB

Merambl. O0nme Gpusnueckre 1 XUMHYECKHE CBOicTBa MeTayutoB. CriocoOBI OTyUeHHS.
3HayeHHe METAUIOB U HEMETAJVIOB B npupoac MW XKXUBHCACATCIBHOCTU YCJIOBCKA U
opraun3MoB. Koppo3uss MeTayuioB: BUABI KOPPO3HMH, CHOCOOBI 3alIUTHl METAIOB OT
KOPPO3HHU

Hemerannel. OOmme ¢usnyeckue W XUMHYECKUE CBOMCTBA HEMETANIOB. THUIHMYHBIC
cBoiictBa HemerauioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COEIMHEHUN

HCMCTAJIJIOB. prTOBOpOTLI OMOT'€HHBIX 3JIEMEHTOB B npupoac

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEUIECTB (OKCUAOB,
TUIPOKCUIOB, KUCIIOT, COJeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX
BEIIECTB, BOJOPOIHBIX COEMHEHNH, BHICIINX OKCHJIOB M THAPOKCUIOB

OK 01
OK 02




I[MpakTuyeckue 3aHATHSA

CocraBiieHHE YpaBHEHMI XUMHYECKMX pEaKLMH C y4acTUEM IPOCTBIX U CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAIOB M HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAJIOB U
aM(pOTEepPHBIX JJICMEHTOB; HEOPTaHMYECKUX KHUCJIOT, OCHOBAaHMU U aM(pOTEPHBIX

THIPOKCHUIOB; HEOPIaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA. 2

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI HAa CBOMCTBA, COCTaB,

NoJIy4eHHe U 0€30MacHOE UCII0b30BaHNE BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY

U IPAKTUYECKOH 1eATEIbHOCTH YEJI0BEKa
Tema 3.3. JlaGopaTopHble 3aHSITHSI OK 01
Wnentudukamus JIaGoparopHas pabota «peHTHUKAIIS HEOPTAHUIECKUX BEIIECTBY. OK 02
HEOPraHUYECKUX Pemenne »skcnepuMEHTalIbHBIX 3aJad 10 XUMHYECKMM CBOMCTBAM METaJUIOB U OK 04
BEIIECTB HEMETAJIJIOB, 10 PAaCIIO3HABAHUIO U MOJIYYEHHUIO COEAMHEHUI METAIJIOB U HEMETAJIJIOB. 2

WnenTudukanys HEOpraHMYeCKUX BEIIECTB C MCIOJIb30BAaHUEM HUX (DU3UKO-XUMHUECKUX

CBOMCTB, XapaKTEpHBbIX KayeCTBEHHbIX peakuuid. KauecTBeHHblE peakiuu Ha cyibdart-,

KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHMSI
KonTposbHas padora 2 |CBoiicTBa HEOPraHMUECKUX BEIIECTB 2
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCcKUX BelleCTB 22
Tema 4.1. [losiBeHne n pa3BUTHE OPTAHMYECKOW XMMHHU Kak HayKu. [Ipeamer opranndeckon OK 01
Knaccugukanus, XUMHH. MeCTO U 3HaYeHHE OpPraHMYeCKON XUMHHU B CUCTEME €CTECTBEHHBIX HAYK.
CTpOEHHE U XUMUYECKOE CTPOCHHME KaK TMOPSAOK COEAUMHEHHMs] aTOMOB B MOJIEKYJIE COIJIACHO HX
HOMEHKJIaTypa BaJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPHUM XUMHYECKOIO CTPOEHHUS OPraHUYeCKUX
OpraHMYEeCKUX BellecTB | coenuHeHud A.M. bBytnepoBa. VYriepoaHblii CKeleT OpPraHU4ecKOW MOJIEKYIbI.

3aBUCHUMOCTb CBOMCTB BEILIECTB OT XHUMHYECKOIO CTPOECHHsA MoOJeKyl. M3omepus u 5

U30MEDPBI.

[lonatnue o ¢ysxkauonaneHol rpynme. Panukan. Ilpunnunsr — knaccudukanum
OPraHWYEeCKUX  COCIMHEHHH. MexXayHapoJHas  HOMEHKJIATypa W IPUHIUIIBI
HOMEHKJIATyphl OpraHndeckux coeanHenuil. [lonstue o6 azoTcoaepxammx COeJUMHEHUSX,
OMOJIOrMYEeCKH aKTHUBHBIX BemlecTBax (yryieBojax, »OKUpax, Oenmkax ©  Jp.),
BBICOKOMOJIEKYJISIPHBIX COETUHEHUIX (MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO)




I[MpakTuyeckue 3aHATHSA

Homenknarypa OpraHMdecKkux COCIUHEHHUH OTAEIbHBIX KJIACCOB  (HACBILICHHEBIE,
HEHACBIIIEHHbIE W apOMAaTHYECKHE YIIIEBOJOPOABI, CHHPTHI, (DEHONbI, AIbICTHIHI,
KETOHbI, KapOOHOBbIe KHCIOTBI W Jp.) CocraBieHHWE TONHBIX M COKPAILICHHBIX
CTPYKTYPHBIX ()OPMYJI OpPraHMYECKHX BEIIECTB OTAEIBHBIX KJIACCOB, HCIIONB3YsS HX
Ha3BaHUS IO CHCTEMATUYECKOH W TPHUBHAIBHON HOMEHKJIAType (ITWIICH, alleTUJICH,
raunepuH, ¢enon, ¢opmanbaerua, yKCycHas KHCIOTa, TIMIUH). PacdeTsl mpocTeiieit
(hopMyITBI OPraHNYECKOM MOJICKYJIbI, HCXOJISl M3 SJIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COEeIMHEHUN

@OU3NKO-XMMUYECKHE CBOICTBA OPraHMYECKUX COEAMHEHUH OTIENIbHBIX KIAcCOB
(ocobeHHOCTH Ki1accu(PUKAIIMM U HOMEHKJIATYphl BHYTPH KJIacca; FTOMOJIOTMYECKUN pall U
obmas ¢opmyna; uzomepus; (pU3MUECKUE CBOICTBA; XMMUYECKHE CBOWCTBA; CIOCOOBI
MI0JIy4EHUs):

— MpeesibHbIE YIIEBOAOPOAb! (aJKaHbl U LUKJIOAJIKaHbl). 'opeHne MeTaHa Kak OAMH U3
OCHOBHBIX HCTOYHHMKOB Te€IJla B MPOMBIIUICHHOCTH U ObITy. CBOHCTBa INPHUPOIHBIX
YTJIEBOJOPOAOB, HAXO0KICHHUE B IPUPOJIEC U IPUMEHEHNE aJIKAHOB;

— HeIpeJesibHble (AJIKeHbl, AJKUHBl M alKaJWeHbl) U apOMAaTUYECKHE YIJIEBOJOPOJBI.
I'openue aneTniieHa Kak MICTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHM JUIsl CBAPKU U PE3KU
METaJUIOB

— KHUCJIOPOJICO/IEPIKALIUE COSAMHEHMSI (CTUPTHI M (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U dPUPHI,
IBJETUABl U KETOHBI, KUPBI, yriaeBojsl). IIpakTuueckoe NpuUMEHEHHE STUIIEHTIIUKOJI,
rmuepuHa, ¢eHona. Ilpumenenne gopmanbaernia, aneTaabAeruia, YKCyCHOM KHCIOTBI.
MpbL1a Kak COJIM BBICIINX KAPOOHOBBIX KUCIOT. MoloII1e CBOWCTBA MbliIa

— a30TCo/IepIKAILIHE COECIMHEHUS (amuHBI " AMUHOKHCIIOTBI, Oenku).
BbicokomonekymnspHble  COCTUHEHUs (CHHTETHYEeCKHEe U OMOJOTHYECKU-aKTHBHBIE).
MoHomep, nonuMmep, CTpYKTypHoe 3BeHO. [lonmMmepusanus STHIIEHA KaK OCHOBHOE
HaIPaBJIEHUE €TO UCIIOJIb30BAHMUS.

I'emeTnyeckas CBA3b MCKY KJIaCCaMM OPraHNYCCKUX COG}II/IHCHI/Iﬁ

IIpakTHYeckue 3aHATHA

CBolicTBa OPraHUYECKUX COEAMHEHUN OTIENbHBIX KJIACCOB (TpUBHANIbHAS U
MEXyHapOAHAas HOMEHKJIAaTypa, XUMUYECKHE CBOMCTBA, CITOCOOBI MOTyUEHHS] ):
npesiebHbIe (aJIKaHbl M LUKIJIOAJIKAHbI), HENpeIeIbHbIe (aJIKEHbI, aJIKUHbI U aJIKaJUEHbI) U
apOMAaTHYECKUE YTIIEBOJIOPOJIbl, CHUPTHI M (PeHOIIbI, KAPOOHOBBIE KUCIOTHI U AUPHI,

OK 01
OK 02
OK 04




aJIbJECTU/Ibl U KETOHBI, aMUHBI U aMUHOKHUCIIOTHI, BBICOKOMOJIEKYJIIPHBIC COCIUHEHHUS.
3a/aHus Ha COCTaBJIIEHUE YPABHEHUH XMMUUYECKUX PEaKLUi C y4aCTHEM OpraHUYECKUX
BEILECTB HA OCHOBAHUU UX COCTAaBA U CTPOCHUS

IIpakTHuyecKkue 3aHATHS

CocraBieHre cxeM peakluii (B TOM YHUCIIE MO MPEeUIOKEHHBIM IENOYKaM MPEeBPALCHHI),
XapaKTepU3YIOIIUX XMMHMUYECKHE CBOMCTBA OPraHMYECKMX COEIMHEHUN OTHENIbHBIX
KJIACCOB, CIIOCOOBI UX MOJyYEHUS! U HA3BaHHE OPraHWYEeCKUX COCAMHEHUN MO TPUBUAIHHON
WM MEXAYHApOAHON CUCTEMAaTUYECKOW HOMEHKIATYPE.

Pemennie  mpakTUKO-OPMEHTHUPOBAHHBIX  TEOPETHMYECKHX  3a/JlaHM  Ha  CBOMCTBA
OpPraHMYECKUX COCUHEHUH OT/IEIbHBIX KJIACCOB

JlaGoparopnas padora“lIpeBpaiieHus OpraHMYeCKUX BEIIECTB IMPU HarpeBaHuu'".
[Tomy4yenue sTUeHA U U3YYEHHE €ro CBOMCTB. MojenupoBaHue MOJIEKYJT U XMMHYECKUX
MpeBpalleHHi Ha TpUMepe 3TaHa, TUJICHA, alleTHIICHA U JIp.

Tema 4.3.
Nnentudukanys
OpPTaHMYECKUX BEIICCTB,
UX 3HAUYCHHUE U
IpUMEHEHNE B OBITOBOM
U TIPOU3BOICTBEHHOI
JIeSTEIIbHOCTH YeJIOBEKa

buooprannueckue coeawHeHus. l[IpuMeHeHue W OWOJIOTHYECKAash pOJIb  YIIICBOOB.
OxucieHue yrieBoJIoB — UCTOUHUK SHEPTUH JKUBBIX opraHu3MoB. O01acTu MpUMEHEHUs
amMuHOKHCIOT. IlpeBparienust OenkoB NUIIM B opraHusMme. buomormdeckue (yHKIUH
OenkoB. buonormdeckne ¢yHKIHH >KUPOB. Poilb OpraHM4eckod XUMHUH B pEIICHUU
po0JieM MUIIEBON 6€30MacHOCTH

Ponp opraHuueckoil XMMUU B pEHIEHUH NpoOJeM >3HEpreTudyeckoi Oe30MacHOCTH, B
Pa3BUTHUN MCAWLUHBI, CO3JaHHWU HOBBIX MATCpHAJIOB, HOBBIX HCTOYHHUKOB OSHCPTHU
(anmpTepHATHBHBIE UCTOYHUKU 3HEpruu). OnacHOCTh BO3JEHCTBHS HA JKUBbIE OpraHU3MbI
OpraHMYECKHUX BELIECTB OTAEIbHBIX KJIaccoB (YIJIEBOJAOPOIbI, CHUPTHI, (EHOJIBI,
XJIODOPTaHUYECKHE IMPOU3BOJAHBIC, aJbJETHIbl U JIp.), CMBICJ IOKa3aTels MpeieibHO
)IOHyCTI/IMOfI KOHIOCHTpaAuu

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabora: “UneHTudukanus OpraHUYeCKUX COEAUHEHHH OTIENbHBIX
KJIacCOB”

Unentudukanuss OpPraHUYECKUX COSAMHEHUN OTIENbHBIX KJIaccOB (HA MpuMepe
aJbBJACTUJIOB, KpaxMasa, YKCYCHOU KHUCIIOTHI, OCJIKOB U T.II.) C UCIIOJIb30BAaHUEM UX (PU3HUKO-
XUMHYECKHX CBOMCTB U XapaKTePHBIX KAYECTBEHHBIX peakiwii. JleHarypaius Oenka mpu
HarpeBaHuu. [[BeTHbIe peakiuu OenKoB. BO3HWKHOBEHHE aHAIMTHYECKOTO CHUTHAJA C
TOYKM 3pPEHUS XHUMHYECKHUX TMPOIECCOB MNPHU MPOTEKAHWU KAYECTBEHHOW pEaKIUH,

OK 01
OK 02
OK 04




HO3BOJ'I$IIOH.[CI‘/II I/II[eHTI/I(bI/IHI/IpOBaTB MMPEATOKEHHBIC OPraHuYCCKHUE BEIICCTBA

KonTposbnas padora 3

CrtpyKTypa U CBOICTBa OPraHUYECKUX BELECTB

Pa3znen 5. Kunernueckue n TEPMOAUHAMHYECCKHUE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX peaKIII/Iﬁ

Tema 5.1. CxkopocTb
XUMUYECKHUX PEaKLUM.
XUMHUYECKOE PABHOBECUE

CKopocTh peakluu, €€ 3aBUCHUMOCTb OT Pa3jIM4HbIX (PAKTOPOB: MPHUPOJbI PEarHpyrOIINX
BELIECTB, KOHIIGHTpPAllMM pEearupylrollux BEUIECTB, TEMIEpaTypbl W  IUIOLIAIH
PEaKIMOHHON MOBEPXHOCTU. TertoBble A(PGEKTH XUMHUYECKUX peakuui. IK30- |
9HAOTEPMHUUYECKUE, PEAKLIUH.

O6parumocTh peaknuii. XUMHUYECKOE PABHOBECHE U €r0 CMEIEHHE IOJ JIEHCTBHEM
pa3nuyHbIX (PAKTOPOB (KOHIIEHTPALUS PEareHTOB WM MPOIYKTOB PEAKIMHU, JaBlICHHE,
TeMIleparypa) JUisl CO3JaHMsl ONTHUMAJbHBIX YCIOBUH MPOTEKAHUS XUMHUYECKUX
npoueccos. [Ipunnun Jle-IllaTense

OK 01
OK 02

IIpakTHYecKkue 3aHATHA

Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUM Ha aHAIW3 (AKTOPOB, BIUAIOIIMX Ha
U3MEHEHUE CKOPOCTM XHMHMYECKOW pEaKUuu, B T.4. C TO3UUUN DKOJOTMYECKHU
11e71€c000pa3HOro MOBEIEHUSI B OBITY M TPYAOBOH AESITENBHOCTU B IIENSAX COXPAaHEHUs
CBOETO 3/10POBbs U OKPYKAIOLLEH IPUPOIHON CPEIBI.

Pemenne npakTuKo-OpHEHTHUPOBAHHBIX 33JIaHUN Ha NMpuMeHeHne npuHiuna Jle-Ilarense
JUIsL HaXOXKJICHMs HAIIpaBICHUs CMELICHUS PaBHOBECUS XMMMUYECKOW pPEakLMM U aHaJIU3
(aKkTOpOB, BIMSIONIMX HA CMEIIEHHE XUMHUYECKOT0 PaBHOBECHUS

OK 01
OK 02

Paznen 6. PacTBopbI

Tema 6.1.
[TonsiTne 0 pacTBOpax

PacTBopenue kak pu3nko-xuMHuueckuii npoiecc. PactBopbl. CiocoObl IPUTOTOBJICHUS
pactBOpoB. PacTBopuMOcTh. MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA.

CMBICT TIOKa3aTes IpeaciIbHO )IOHyCTPIMOfI KOHICHTpAMKM MW €ro HCII0JIb30BAHHUE B

OLICHKE YKOJIOTHYECKOM 0C30ITaCHOCTH.

[TpaBuiia 5KOJIOTrMYECKH 11eJ1IeCO00pa3HOro MOBEJAEHHS B ObITY U TPYJOBOM JIEATEIHHOCTH B

OK 01
OK 02
OK 07




OeAX COXpaHEHHUA CBOCro 30pOBbA U Oprn(anmeﬁ HpHpOI[HOfI Cp€abl, OIIaCHOCTH
BOSHeﬁCTBHﬂ Ha JXUBBIC OPraHU3Mbl OITPCACIICHHBIX BCIICCTB.

TeMUa 6.2. MccnieloBatue | peryenne npakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3a1aHHii Ha PACTBOPBI, HCIIOIb3yEMbIC 5 OK 01
CBOMCTB pacTBOPOB B OBITOBOM U IPOM3BOICTBEHHOM JEATENLHOCTH YeI0BEKa OK 02

JlabopaTropHble 3aHATHUS OK 04

JlaboparopHas pabota «IIpuroroBieHue pacTBOPOB».

[IpuroroBneHue pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIEHTpAaUH (C TPAKTHUKO- 2

OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeAeNIEHUE CPebl BOJHBIX PACTBOPOB.

Pemienue 3agad Ha IPUTOTOBJICHUE PACTBOPOB
Pazgen 7. XuMusi B ObITY H IIPOM3BOICTBEHHOI JeATeILHOCTH YeJI0BeKA 6 OK 01
Tema 7.1. Xumus B ObiTy |HoBeilne AOCTHXXKEHHUS XMMUYECKOW HAyKHM U XMMHUYECKOW TeXHOJOruu. Poib Xxumuu B OK 02
Y IIPOU3BOACTBEHHOMN 00ecre4eHnH 3KOJIOTUYECKOM, SHEPreTUYECKOM W NHIIEeBOM 0e30IacHOCTH, pa3BUTHUU OK 04
NESTENIbHOCTH YelioBeKa |MenuiuHbl. [IpaBuia moucka W aHalM3a XUMUYECKOW HH(OpMaNMU W3 Pa3IUYHBIX 2 OK 07

WUCTOYHUKOB (Hay4dHast ¥ y4cOHO-HAYYHAs JIUTEPATypa, CPEICTBA MACCOBOW MH(pOpMammH,

cetb IHTEpHET)

IpakTHYeckne 3aHATUS

[louck m aHanu3 KeWCOB O MPUMEHEHHH XMMHYECKUX BEIIECTB M TEXHOJOTUU C y4E€TOM

Oynymeir npodecCHOHATBHOM MEATeTFHOCTH IO TeMaM: BaXKHEWIINE CTPOUTEIbHBIE

Marepuaibl, KOHCTPYKIIMOHHbIE MaTepUalibl, KPACKU, CTEKIIO, KEpaMUKa, MaTepuaibl JJis 4

JJICKTPOHHUKH, HAHOMATepUabl, TEKCTUJbHBIE BOJIOKHA, HWCTOYHUKH  DHEPTHUH,

OpraHMYEeCKHe U MUHEpAIbHbIE YI0OPEHHUS, TeKapCTBEHHBIE BEIIECTBA, OBITOBAS XHUMHUSI.

3ammra: [lpeacraBieHue pe3ynbTaTOB pEIHICHHS KeHcOoB B (opMe MHUHH-IOKIAIa C

Mpe3eHTalnen

I[Ipome:xxyTouHasi aTTecTanus Mo JUCHUNJINHE (3a4eT) 2

Bcero

78




3. VCJIOBMS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecedeHnIo

Jis peanmzanuu MpOrpamMMbl TUCHMIIMHBI JOJDKHBI OBITh MPEIYCMOTPEHBI CIEIYIOUIHE
CHelManbHble TOMENICHUS: Y4YeOHBIH KaOWHET XHMMUU W/WIM y4eOHOM XMMHUYECKOH
1abopaTopuu.

ObopynoBanne  y4eOHOro KabuHeTa (HarasAHbIC nocoous): HaOOPBI
HIApOCTEP>KHEBBIX MOJIEJICH MOJIEKYJI, MOJIEJIM KPUCTAITNYECKUX PEIIETOK, KOJIEKIIUU MPOCTHIX
U CJIOKHBIX BEIECTB W/WJIM KOJUIEKLUHU MOJIMMEPOB; KOJUIEKIHS TOPHBIX MOPOJI U MHUHEPAJIOB,
tabnuia MenpaeneeBa, yaeOHble (UIbMBI, ITUGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHsi: KOMIIBIOTEp C YCTPOMCTBaMH BOCHPOHU3BEIICHUS
3ByKa, IPUHTEP, MYJbTUMEIUA-IIPOEKTOP C DHKPaHOM, MYJIbTUMEAMIHAS JIOCKa, YyKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUH.

OoGopynoBanue J1adoparopum U padoyMx MecT Ja0OpPaTOpPUM: MEH3YPKH, MMUIIETKU-
KaleJIbHUIBI, TEPMOMETPBI, MHUKPOCKOII, JYIbl, TPEIMETHbIE W TIOKPOBHBIE CTEKJIA, IJIAHIIETHI
JUISL KamelbHBIX peakiuil, (GuibTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKISIHHBbIE MPOOHMPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKJISHHBIC MaJOYKW, IITATUBHI s
MPOOUPOK; MEPHBIEC IMIUHAPHI, BODOHKH CTEKJISTHHBIC, BOPOHKH JICTUTENbHbIEC [HUINHAPUYECKUE
(50-100 mu), cTynmku ¢ TecTHKOM, GappopoBbIe YalIKH, MAHIETHI, GHUILTPHl OyMaXKHbIE, BaTa,
MapJjisi, 4acoBbI€ CTEKJA, D3JEKTPOIUIMTKH, JAOOpPaTOpHbIE IUTATUBbI, CIUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp IS MOJTyYEHHUs Ta30B (WM MPOOMpPKa C Ta300TBOJHON TPYOKOH), AepKaTeian
JUTSL TPOOUPOK, CKIISTHKH JUIS XpaHEHHS PEaKTHBOB, Pa3AaTOYHBIC JIOTKH; XUMHUECKUE CTAaKaHBI
(50, 100 u 200 mu1); mMmaTenay; NUHLIETHI; TUTE€IbHBIC MBI, CEKYHIOMEPHI (TaliMephbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepsie konOwr (25, 50, 100 u 200 mn), BomsHass Oanst (Uiu
TEPMOCTaT), CTEKJISHHBIC MAaJOYKHU; KOHUYECKHEe KoiObl anst tutpoBanus (50 u 100 wmun);
WHAWKATOpPHBIE TOJOCKUA JJs ompeneneHus pH u craHgapTHas WHIWKATOpHAs IIIKAaJa;
YHUBEpCAJIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mi (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUTSL TATPOBAHUS, MeAUIIMHCKHE NpHIlsl Ha 100—150 M, nabopaTopHbIe W/HIIM aHATUTHYECKUE
Bechl, pH-MeTpsI, cymmibHbIN mKad, u 1p. 1adopaTopHOe 000pyI0BAHHE.

3.2. UudopmanuonHoe odecrniedyeHne 00yueHusl.

OcHOBHbIE HCTOYHHKH:

1. Tabpuensn, O. C. Xumus: 10-it knacc: 6a3oBblil ypoBeHs: yueOHuk / O. C. I'aGpuemnsn, U. T
Octpoymos, C. A. CnagkoB. — 6-¢ usn., crep. — Mocksa: [IpocBemenue, 2024. — 128 c.
— ISBN  978-5-09-112176-6. — URL: https://e.lanbook.com/book/408671 (mara
obpamienus: 12.02.2023).

2. Tabpuensn, O. C. Xumus: 11-ii knacc: 6a30Bsbiii ypoBeHb: yueOHuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CmagkoB. — 6-¢ u3n., crep. — Mocksa: [IpocBemenue, 2024. — 127 c.
— ISBN 978-5-09-112177-3.— URL: https://e.lanbook.com/book/408668 (mara
obpamenust: 12.02.2023).



4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIbHOU JUCIHUIIJIMHbI

KouTponp u oneHka pe3ynbTaToB OOYy4YEeHHsI OCYIIECTBISIETCS IpernojaBaTesieM B
IpoLecCce MPOBEICHUS MPAKTUYECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKKE
BBIMIOJTHEHHUST ~ OOy4YalOIMMUCS  HWHAWBUIYaJbHBIX  3a/JaHUN, TPOEKTOB, HCCIEAOBAHUM.
Pesynbratel 00y4eHHs ONpPENENsIOT, 4TO oOOydarliuecs AOJDKHBI 3HaTh, MOHMMATh U
JIEMOHCTPHUPOBATH I10 3aBEPLICHUN U3YUYEHUS JUCIUTIINHBL.

Jiis hopMupoBaHHSsI, KOHTPOJISA ¥ OIIEHKH PE3YJIbTATOB OCBOCHHS YICOHOW JMUCIUTIIMHBI
UCIIOJIE3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUSTHH, TPECTABIIAIONIAs COO0H KOMILIIEKC YUeOHBIX
MEPOIPHSITHIA, COTJIACOBAHHBIX C pE3yJIbTaTaMU OOydeHUS M C(HOPMYIUPOBAHHBIX C Y4ETOM
®I'OC COO (npeametHbie pe3yabTathl o gucturminae) 1 ®I'OC CIIO.

Obmas/mpodeccruonans Paznen/Tema THI OLIEHOYHBIX MEPOIIPUATHI
Has
KOMITCTCHIIHS
OK 01. Beoioupars | P 1 Tewmsr 1.1, 1.2 VYerubii onpoc TectupoBanue,
CIoco0bI pemenust | P2 Tewmsr 2.1, 2.2 Pewenne 3amau. Ilpaktuyeckue
3aja4 P 3 Temsi 3.1, 3.2,3.3 paboTHI. JlaGopaTtopHubie
npodeccuoHaIbHOM P4 Temr1 4.1,4.2,4.3 paboThLI. PasnoypoBHEBEIE
JIeSITEeILHOCTH, P 5 Tema 5.1 3aJ1aHUA.
IIPUMEHUTEIILHO K | P6Tewmsl 6.1,6.2 BrlInonHenne KOHTPOIBHOTO
pa3JIMYHBIM KOHTEKCTaM. | P 7 TECTA.
OK 02. HcnonszoBare | P 1, Temsr 1.2 [IpakTuueckue paboTHI.
coBpeMeHHble cpenctBa | P 3, Temsi 3.1.,3.2,3.3 KonTposbHbie paboTHI.
nmoucka, amammsa u | P4, Temrer4.2,4.3 Pa3noypoBHeBbIe 3a1aHNA.
WHTEPIIPETAIUN P 5 Tema 5.1 Kelic-3amanus. Pemenue 3agau.
uH(popMauu u | P6Tems6.1,6.2 XapakTepucTrKa BEIIECTB.
uH(pOpMaIMOHHBIC P7 Brimonxenue KOHTPOJIBHOTO
TEXHOJIOTHUHI IS TecTa
BBITIOJIHEHUS 3a1a4
npodecCHOHAIbHON
JIeATEITbHOCTH.
OK 04. DddextuHo | P 2, Tema 2.2 [IpakTHKO-OpHEHTHPOBAHHbIE
B3aumoaeiicteoBate U | P 3 Tema 3.3 3a/1aHus, nabopaTtopHbie
pabortate B komtektuBe | P 4, Temsr 4.2, 4.3 paboThI, Kelc-3a1aHus
Y KOMaH/IE. P 6 Tema 6.2
P7
OK 07. CopeiictBoBats | P 6 Tema 6.1 IIpakTHKO-OpUEHTUPOBAHHBIE
COXPaHEHUIO P7 3a7aHus. Keiic-3ananus.
OKpYXaroIlled  cpenspl, MonenpoBaHue MpOLECCOB B
pecypcocOepeKeHutIo, OKpY’Karolllel cpefie Ha OCHOBE
NPUMEHSTh 3HaHus 00 M3Y4EHHOI0 MaTepuaia.
U3MEHEHUU  KJIMMara,
MPUHIUITBI
OEpEKITUBOTO
IIPOU3BO/JICTBA,
3¢ (HeKTUBHO
JIECTBOBATH B
Ype3BbIYATHBIX
CUTYaIUsX.
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