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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

00111600pa30BaTEIbHON MOJTOTOBKH 00pa30BaTeIbHOM MporpaMmbl B cooTBeTcTBUU ¢ PI'OC mo
cnenuanbaocTd 09.02.07 MHpOpMamOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

1.2 Ilnanupyemble pe3yJabTaThl 0CBOCHHUS AUCHUIIJIMHBI:
B pamkax nporpamMmsbl yueOHOM TUCIUIUIMHBI 00y4YarOIIMMHUCS OCBAaUBAIOTCS YMEHUS M 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 MacTePCTBa, 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 YHHBepPCAJbHBIMU
y4eOHBbIMH MO3HABATEJIbLHBIMHU
JelCTBUSIMU:

a) 0a30Bble JOrHYecKHe AelCTBHS.

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

- yYCTaHaBJIMBATh CYILIECTBEHHBIN
NpU3HAK  WIM  OCHOBAaHMA A
CpaBHEHU, KJ1acCU(pUKaluu "
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
LeJIsIM, OLICHUBATh PUCKHU IOCIIEICTBUN
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 COJIEP)KAHUE OBIIIEOBPA3OBATEJIBLHOM

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

HauMmeHnoBaHnue Conep:xanue yueOHOIro MaTepuasia, JJadopaTopHble U NPAKTHYECKHE 3aHATHSA, Oobem dopmupyembie
pa3/iesioB U TeEM KOHTPOJIbHbIE PadoThI 4acoB KOMIIeTeHIINH

Pa3nes 1. OcHOBBI CTPOEHUsI BelecTBa 8
Tema 1.1. Ctpoenue CoBpeMeHHass Mojenb cTpoeHusi aroMa. CHUMBOIMYECKUH A3BIK XUMHUU. XHUMHUYECKUU OK 01
ATOMOB XMMHYCCKIX DJIEMEHT. DJIEKTpOoHHas KoHurypanus aroma. Kimaccupukamusi XUMUYECKHX 3JIEMEHTOB
37IEMEHTOB U PHPONA (s-, p-, d-in'IeMeHTBI). BanenTtHbie »1€KTpOHBI. BalleHTHOCTD. ?HeKTpOHHaH npupona 2
HMIECKOMN CBA3MH XUMUYECKON CBSI3U. DIEKTPOOTPHUIIATEILHOCTh. BUabl XUMHUUYECKON CBSI3U (KOBaJEHTHAs,

WOHHAs, METAJUIMYECKasi, BOJIOPOIHAS) U CIIOCOOBI €€ 00pa3oBaHUs

IIpakTHYeckne 3aHATHS 2

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.

[IpakTHueckue 3agaHusl HA YCTAaHOBJIEHHUE CBSI3M MEXKIY CTPOCHHEM aTOMOB XMMHUYECKUX

AJIEMEHTOB U TEPHUOJUYECKUM HU3MEHEHHEM CBOMCTB XHMHMUYECKHX OJJIEMEHTOB U HX

COEJIMHEHMI B COOTBETCTBHH C MOJ0KeHHeM [lepuoanueckoil CUCTEMBI.
Tema 1.2. [Tepuonnueckas cucrema xumuieckux 3iaeMeHToB .M. Menneneesa. ®uznueckuii 2 OK 01
[lepuonnueckuii 3akon | cmbicha [lepuoanueckoro 3akona .M. MeHnneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS OK 02
u tabmuma J[.U. CBOMCTB XUMUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECTB B
MenneneeBa COOTBETCTBHUHU C MOJIO)KEHUEM XUMHUECKOTro 351eMeHTa B [lepuoanueckoii cucreme.

MupoBo33peHueckoe u HaydHoe 3HaueHue [lepnonnueckoro 3akona /I.11. Menneneesa.

[Ipornossl JI.M1. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

IIpakTHYeckue 3aHATHS 2

Pemenue nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUN HA XapaKTEepU3aLUI0
XUMHYECKHX DJIEMEHTOB «MeTalInuecKue / HEMETAINUYECKHUE CBOMCTBA,
3JIEKTPOOTPULATEIIBHOCTh XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUHU C X JIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHUEM B IEPUOAUYECKON CUCTEME XUMHYECKUX AeMeHToB J[. 1.
Menneneena




Paznen 2. Xumndeckue peakinuu 8
Tema 2.1. Tumnst Knaccudukanus v TUIIBI XUMHUYECKUX PEAKINUN C yUaCTHEM HEOPraHMYECKUX BEIIECTB. 2 OK 01
XUMHUYECKHUX peaKIuii CocraBieHne ypaBHEHUH peakiiii COeqUHEHNUs, pa3ioKeHus, 3aMeleHNs, OOMEHa, B T.4.

peaxkuuii TOpeHus, OKUCIIEHUA-BOCCTAHOBIICHUSL.

VYpaBHEHUs OKUCIIEHUS-BOCCTaHOBIIEHUS. CTeneHb okucieHus. OKUCIUTeNb U

BOCCTaHOBUTENb. COCTaBIEHUE U YPAaBHUBAHUE OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX

peaKIMii METOA0M 3JIEKTPOHHOr0 6asiaHca. OKUCINTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU

B [IPUPO/IE, IPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAESITEIbHOCTH OPraHU3MOB

IlpakTH4yeckue 3aHATUA

KonunuecTBeHHble oTHOIIEHNS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U

pacueTbl 1O YpaBHEHMSM XHMMUYECKMX peakuuid. Monb Kak eIuHHUIa KOJIMYeCcTBa

BellecTBa. MosipHas Macca. 3aKOHBI COXPAHEHHUS MAacChl M SHEPrHH. 3aKOH ABOTaIpO. 2

MonsipHblii 06beM ra3oB. OTHOCUTENIbHAs IUIOTHOCTh Ia3oB. PacueTsl 1mo ypaBHEHUSM

XUMHAYECKHX PEaKIHi ¢ UCIOIB30BAHUEM MAaCChl, 00beMa (HOpMaJbHBIE YCIIOBHS) Ta30B,

KOJINYEeCTBa BEILIECTBA
Tema 2.2. Teopust snekTponuTHUecKor auccounanuu. MOHBIL DJIEKTPOJIUTHI, HEIIEKTPOIUTHL. OK 01
DNEKTPOIUTHYECKAS Peakiiun nonHoro oomena. CocraBieHue peakluii HOHHOTO OOMEeHa IyTeM COCTaBJICHUS 5 OK 04
JUCCOLIMAIMS M MOHHBIA | UX TIOJHBIX M COKpAIllEHHBIX MOHHBIX YpaBHEHHMH. KUCIOTHO-OCHOBHBIE peaKIuu.
oOMeH 3a/laHusl Ha COCTaBJICHUE HOHHBIX peaklni

JlabopaTropHble 3aHATHUS

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJHBIX U 00pa3yIOLIUXCs BELIECTB) U 2

NPU3HAKOB XUMHUYECKUX peakuuid. [IpoBeneHne peakiiuit HFOHHOro oOMeHa, onpezeIeHue

CpeJibl BOAHBIX PACTBOPOB. 3aJaHMsI HA COCTABJICHNUE HOHHBIX PEeaKIMH
KonTpoabnas padora 1 |[CrpoeHue BenecTBa 1 XUMHUUECKHE Peakuu 2
Paszgea 3. CTpoeHne U CBOICTBA HEOPTraHMYECKNX BelIeCTB 14
Tema 3.1. [Ipenmer Heoprannyeckoit xumun. Kinaccudukanus Heoprauuueckux Bemects. [IpocTsie OK 01
Knaccudukanus, U CIIOKHBIE BemlecTBa. OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCHIbI, THIPOKCHUIBI, OK 02
HOMEHKJIaTypa 1 KHCIIOTHI, COJIN). B3anMOCBS3b HEOPraHMUECKHUX BEIIECTB. ATperaTHble COCTOSHUS 2
CTpOEHHE BemiecTBa. Kpucramumyeckue u amopHble BemecTBa. TUIBI KPUCTAIHUECKUX PELIETOK
HEOPraHNYECKHUX (aTomMHas1, MOJIEKyJIsipHasi, HIOHHAs!, MeTaJuInyeckas). 3aBUCUMOCTb (DU3HUECKHUX CBOWCTB




BE€IICCTB

BELIECTBA OT TUIIA KPUCTAITIMYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKOH aKTUBHOCTH
BEILECTB OT BUJA XMMUYECKOU CBS3U U THUIIA KPUCTAIIMYECKOMN pereTky. [IprnanHbl
MHOTr000pasusi BELeCTB

IpakTHYeckne 3aHATHS

HomMmeHnkiiatypa HEOpraHM4ecKuX BEIIECTB: HA3BaHUE BELIECTBA UCXOS U3 UX
XUMHYECKON (POPMYJIIbI U COCTABICHUE XUMHUYECKON (OPMYIIBI UCXO/Is U3 HA3BAHUS
BemecTBa 1o Mexaynapoanoi (MIOITAK) unu TpuBuanbHOM HOMEHKIATYPE.

Pemenne mpakTHYeCKUX 3alaHUil MO KiIacCU(UKAIMHA, HOMCHKJIATypEe U XUMHUYECKUM
dbopMyliaM HEOPraHMYECKHX BEIIECTB Pa3MYHBIX KJIAcCOB (yrapHbId ras, YrIeKUCIbIN
ra3, aMMHaK, ranieHasi u3BeCThb, HeTaleHasi U3BeCTh, MUTHEBAs COJIA U JIPYTUX): HA3bIBATh
U COCTaBJIATH (POPMYIIBI XUMHUYECKHUX BEIIECTB, OMPEIENATh MPUHAJICKHOCTD K KJIacCy.
HcTounnku XuMuIecKoi nHpopMaIiu (CpeICTB MacCOBOM MH(popMaIuu, ceth MaTepHEeT
u apyrue). [lonck nabopMauu no Ha3BaHUIM, UACHTU(PUKATOPAM, CTPYKTYPHBIM

dhopmyam

Tema 3.2. dusuko-
XHMHYECKHE CBOICTBA
HeopraHqucm/Ix
BEILIECTB

Mertasmner. O6ue pu3nueckue u XMMHYECKHe CBOCTBAa MeTaioB. CIIOCOOBI MOTYYCHHUS.
3HayeHUe METAVIOB M HEMETAIZIOB B MPHUPOJAE U KHU3HEIACATEIbHOCTH YENOBEKa U
OpraHnu3mMoB. KOppO3I/I$I MCTAJUIOB: BUABI KOPPO3UH, CIIOCOOBI 3alIuThl METAJJIOB OT
KOppO3UH

Hemerannel. OO6mue ¢usnueckue M XMMHYECKHE CBOMCTBa HeMeTajuioB. THUMHUYHBIE
cBoiictBa HemeTauioB [V— VII rpynn. Knaccudukanus ¥ HOMEHKIAaTypa COEAMHEHH
HeMeTaJ10B. KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB B PUPOJIE

XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCHJIOB,
TUIPOKCUIOB, KUCIIOT, COJEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX
BEUIECTB, BOJOPOJHBIX COEUHEHNM, BBICIINX OKCHJIOB ¥ THAPOKCUIOB

IIpakTHYecKkue 3aHATHA

CocraBneHrne ypaBHEHHMH XHMHMUYECKUX pPEaKIMM C y4acTHEM IMPOCTBIX M CIIO0XKHBIX
HEOPraHWYECKUX BEHIECTB: METAJUIOB M HEMETAIUIOB; OKCHJIOB METAJJIOB, HEMETAJLUIOB U
aM(QOTEpHBIX DJIEMEHTOB; HEOPraHWYECKHX KHUCIOT, OCHOBaHMA U aM(OTepHBIX
TUJIPOKCUJIOB; HEOPTAaHUYECKUX COJIEH, XapaKTEPU3YIOIIMUX UX CBOWCTBA.

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TECOPETUYECKUX 3aJaHUM HAa CBOWCTBA, COCTAaB,
noJiydyeHue U 0e30MacHOe MCIOIb30BaHNE BaXHEHIINX HEOPraHMYECKHUX BEHIECTB B OBITY

OK 01
OK 02




n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKaA

Tema 3.3.
Nnentuduxanys
HEOPTaHUYECKUX
BEILIECTB

JlabopaTopHble 3aHATHUS

JlaboparopHas padota «aeHTuduxaiys HEOpraHu4eCKIX BELIECTB.

Pemenue SKCepUMEHTANBHBIX 3a3Jad IO XUMHUYECKHMM CBOMCTBAM METAUIOB U
HEMETAJIJIOB, [0 PACMIO3HABAHUIO U MOJIYYSHHUIO COSAMHEHUI METAIJIOB U HEMETAIIJIOB.
WNnentudukaius HEOPraHMUECKUX BEIIECTB C MCIOIb30BAHUEM MX (PH3UKO-XHUMHUYECKUX
CBOMCTB, XapaKTepHBIX KaYeCTBEHHbIX peakuuid. KauecTBeHHblE peakinu Ha cynbdart-,
KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATUOH aMMOHMS

KonTpoJsbHasi pabora 2

CBoiiCTBa HEOPTraHUYECKUX BEIECTB

OK 01
OK 02
OK 04

Pa3nes 4. CTpoeHue u cBOlicTBa OPraHN4YecKMX BellecTB

22

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB

[losiBieHHe M pa3BUTHE OPTAHMYECKOW XMMHHU Kak HayKu. [Ipeamer opranngeckou
XUMUU. MecTo U 3HaueHHe OPraHNYEeCKOM XMMHUU B CUCTEME €CTECTBEHHBIX HayK.
XHAMHMYECKOE CTPOCHHE KaK IOPSAOK COEAVMHEHUS aTOMOB B MOJIEKYJE COINIACHO HX
BAJIGHTHOCTU. OCHOBHBIE MOJOKEHUSI TEOPUM XHMHUYECKOTO CTPOEHUSI OpPraHUYECKUX
coenunennii  A.M. bytinepoBa. VYTriepoaHbIi CKEJIET OPraHUYECKOW MOJICKYIIBI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHMUYECKOTO CTpPOCHMs Mojekyn. M3omepus u
H30MEpBI.

[lonsiTie o QyHkuuoHanbHOM rpymnmne. Paaukan. IlpuHnunel — kiaccupukanuu
OpraHMYECKUX  CcoeluHEeHu. MexayHaponHas  HOMEHKIATypa W NPUHIMIBI
HOMEHKJIATypbl OpraHndeckux coeAuHeHui. [lonstre 06 a3orconepkauux coeIMHEHUsX,
OMOJOTMYEeCKH AaKTHUBHBIX BemlecTBax (yryieBojax, »IKUpax, Oemkax ©  Jp.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

IMpakTuyeckue 3aHATHSA

Homenknatypa oOpraHMYecKHMX COEIWHEHUN OTIENbHBIX KJIaccOB  (HACHIIICHHEIE,
HEHACBHIIICHHBIE W apOMATHUYECKHE YIJIEBOAOPOJbI, CIUPTHI, (EHOJBI, albJIeTUIbI,
KETOHBI, KapOOHOBBIE KHCIOTHI W JAp.) CocraBneHHE TOTHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (OPMYJ OpPraHWYECKHUX BEIIECTB OTIEIBHBIX KIACCOB, HCIOJB3YSd HUX
Ha3BaHMWsI TO CHUCTEMAaTUYECKOW W TPUBUAIBHON HOMEHKJIAType (STHIJICH, AalleTUJICH,
mmnepuH, GeHon, dopMmalbaeru, YKCycHas KHUCIOTa, TIUIKMH). PacueTsl mpocTeiieit
(hopMyIIbI OpraHUYeCcKOi MOJIEKYJIBI, HICXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2. CsoiicTBa

OU3UKO-XMMHYECKHE CBOMCTBA OPraHMYECKHUX COCIUHEHUN OTAEIbHBIX KJIACCOB

OK 01




OPraHUYECKHUX
COEIMHEHUN

(ocobeHHOCTH KJIacCH(HKAIIMYA U HOMEHKJIATYPhl BHYTPH KJIAcca; TOMOJOTHUYECKUH psl U
obmas gopmyna; u3omepus; (HU3MUECKHE CBOMCTBA; XUMHUYECKUE CBOWCTBA; CIOCOOBI
MOJTyYCHUS ):

— NpEIeNIbHbIE YIIEBOAOPOAb! (aJIKaHbl U LUKJIOAJIKaHbl). |'OpeHne MeTaHa Kak OAMH U3
OCHOBHBIX HCTOYHHMKOB Te€IJJa B IPOMBIIUICHHOCTH U ObITy. CBOHCTBa INPHUPOIHBIX
YIIEBOIOPOAOB, HAX0XK/IEHUE B IIPUPOJIE U IPUMEHEHHE aJTKAHOB;

— HeIpeJelbHble (AJIKeHbl, AJKUHBl M alKaJWeHbl) U apOMaTUYECKHE YIJIEBOJOPOJBI.
['openue anerusieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JUISl CBAPKU U PE3KU
METAJUIOB

— KUCJIOPOJICOJIeprKAIllMe COEAUHEHHsI (CIIUPTHI U (PEHOIIbI, KApOOHOBBIE KHCIOTHI U A(UPHI,
albJETUIbl U KETOHBI, KUPbI, yriaeBonbl). IIpakTuueckoe nmpuUMEHEHHE ITUIICHIJIMKOIIS,
riuuepuHa, ¢eHona. Ilpumenenue gopmanbaeruia, aneTaabAeruia, YKCyCHOM KHCIOTHI.
MpbL1a Kak coJid BbICIIMX KapOOHOBBIX KHCJI0T. Moroline cBoicTBa Mbliia

- a30TCOAEpIKAILINE COCIMHEHUS (aMuHBI u AMUHOKHUCIIOTBI, OenKn).
BoicokoMonekynsipHble  COEAMHEHMS] (CMHTETHYECKME M OHOJOTrMYeCKH-aKTHBHBIE).
Monomep, noimMMep, CTPYKTypHOe 3BeHO. Ilonmumepusanus OSTUICHA KakK OCHOBHOE
HAIPABJICHUE €TO UCIIOJIB30BAHMUS.

I'eneTryecKas CBA3b MEXKAY KJIACCAMHU OPraHUYECKUX COCIUHEHUN

IIpakTnyeckue 3aHATHSA

CBolicTBa OPraHUYECKUX COEAMHEHNN OTIENbHBIX KJIACCOB (TpUBHAJIbHAS U
MeXIyHapoaHasi HOMEHKJIaTypa, XMMHUUECKHUE CBOICTBA, CITOCOOBI OTyUEHUs):
npeJenbHble (aJIKaHbl U HUKIOATIKaHbl), HeTIpeleNbHble (AJIKEHbI, AIKMHbI U aJIKaJUeHbI) U
apoMaTHYECKHE YIIIeBOIOPOAbI, CIUPTHI U (PEeHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(DUPHL,
aJIbJIETU/Ibl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COETUHEHMSL.
3a/aHus Ha COCTaBJIEHUE YPAaBHEHUN XMMUYECKUX peaKLUil C y4acTHEM OpraHMYeCKUX
BEUIECTB HA OCHOBAHWHU UX COCTAaBa U CTPOEHUS

IIpakTuyeckue 3aHATHS

CocraBiieHre CXeM peakluii (B TOM YHKCIIE MO MPEUI0KEHHBIM IIENOYKaM MPEeBPAICHU ),
XapaKTEPU3YIOINX XUMHUYECKHUE CBOMCTBA OPraHMYECKUX COCIMHEHUN OTIEJIbHBIX
KJIACCOB, CITOCOOBI UX TIONyYEHUSI U HA3BaHHE OPTaHWYECKUX COSAMHEHUN MO TPUBUATHHON
WJIM MEKTYHApOAHON CUCTEMATHYECKOM HOMEHKJIIATypeE.

OK 02
OK 04




Pemrenne IMPAKTUKO-OPUCHTUPOBAHHBIX TECOPECTUUCCKUX Sa,I[aHI/Iﬁ Ha CBOICTBaA
OpTraHUYCCKUX COCIUHECHUH OTICIbHBIX KIIaCCOB

JlaGoparopnas padora“lIpeBpaiiieHus OpraHMYECKUX BEIIECTB MPU HarpeBaHuu'".
[Tonyyenue sTueHA U U3YYEHHE €ro CBOMCTB. MojenupoBaHue MOJIEKYJI U XUMHUYECKUX
IpeBpallleH’i Ha TpUMepe 3TaHa, TUJICHA, alleTHIICHA U JIP.

Tema 4.3.
WNnentudukanus
OpPraHMYEeCKHUX BEIIECTB,
X 3HAYCHUE U
MpUMEHEHNE B OBITOBOM
Y IIPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

buooprannueckue coeauHeHHs. I[IpuMeHeHWe W OHOJIOTHYECKAs pOJIb  YIIICBOJIOB.
OxucieHne yrieBoIoB — UCTOUYHUK SHEPTUU JKUBBIX opraHu3MoB. O01acTu MpUMEHEHUs
aMHHOKHUCIIOT. [IpeBparieHuss OeNKOB NMHIM B OpraHu3Me. buonormdyeckue (QyHKIHUA
OcnkoB. buonormdeckne QyHKOWH >KHPOB. Poilb OpraHMYecKod XUMHUH B PEIICHUU
po0JieM MUIIEBON 0€30IaCHOCTH

Ponp opraHuueckoil XMMUU B pEHIEHUHM IpOOJEM 3HEPreTMdeckol Oe30MacHOCTH, B
pPa3sBUTHM MEAMLIMHBI, CO3JaHMM HOBBIX MAaTEpUAIIOB, HOBBIX HCTOYHUKOB 3HEPrUU
(anmpTEepHATUBHBIE UCTOYHUKHU 3HEprun). OnacHOCTh BO3JCHCTBHUS Ha JKUBBIE OPTaHU3MBbI
OpPraHUYECKUX BEIECTB OTICNIBHBIX KJIaccoB (YIJI€BOJOPOIbl, CHHUPTHI, (DEHOIBI,
XJIOPOPraHUYECKHE IPOU3BOJHBIE, AJBAECTUABI U JAp.), CMBICH IOKa3aTelsl MpeleibHO
JONYCTUMON KOHLIEHTPALIH

JlabopaTropHble 3aHATHUS

JlaboparopHas pabora: “UnenTudukanus OpraHUYeCKUX COEAMHEHHH OTIENbHBIX
KJ1acCOB”

Unentudukanuss OpPraHUYECKUX COEAMHEHUN OTIENbHBIX KJIAaccoB (HA MpuMepe
aJbACTUIOB, KpaxMasa, YKCYCHOU KUCJIOTHI, OCJIKOB U T.II.) C UCIIOJIb30BAaHUEM UX (PU3UKO-
XUMHYECKHX CBOMCTB M XapaKTePHBIX KA4eCTBEHHBIX peakiuil. JleHarypaius Oenka mpu
HarpeBaHuu. l[BeTHble peakiuu OenKkoB. BO3HUKHOBEHHE aHAIMTHUYECKOTO CHUTHAJA C
TOYKM 3pEHUS XUMHYECKHUX MPOLECCOB MpPU MPOTEKAHUU KAYECTBEHHOW pEAKIUH,
MTO3BOJISIIONIEH UICHTU(DUIIMPOBATH NMPEJIIOKEHHBIE OPTAHNYECKUE BEIIECTBA

KounTtpoJsbHas padora 3

CTpyKTypa U CBOKWCTBA OPrAHNYECKUX BEIIECTB

OK 01
OK 02
OK 04

Pa3nen 5. Kunernueckne 1 TepMOAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKUX PeaKIui

Tema 5.1. CkopocThb
XUMHYECKHUX PEaKIUM.
XHUMHUYECKOE PAaBHOBECHE

CKOpOCTh peakIiy, €€ 3aBUCUMOCTb OT Pa3IUYHBbIX (PaKTOPOB: MPUPOILI pearupyrommx
BEUIECTB, KOHIIGHTpPAIlMM pEearupyrollux BeUIeCTB, TeMIlepaTypbl W  IUJIOLIAAH
PEaKIIMOHHOM MOBEpXHOCTU. TemoBble 3(P(GEKT XUMHUYECKUX peakuui. OK30- H
SHAOTEPMUYECKUE, PEAKLIHH.

OK 01
OK 02




O6paruMocTh peaknuii. XUMHYECKOE PABHOBECHE M €r0 CMEIIEHHE I0J JIeHCTBHEM
pa3nuYHbIX (aKTOpOB (KOHIEHTpAIMs PEareHTOB WU IMPOIYKTOB PEAKIIMH, JaBIICHUE,
TeMIeparypa) JJig CO3JaHUsS ONTHMAIBHBIX YCIOBHUH MPOTEKAHHMS XUMHUYECKHX
npoueccos. [Ipunnun Jle-IllaTense

IIpakTHYeckune 3aHATHS OK 01
Pemnienne mpakTHKO-OPMEHTHPOBAHHBIX 3a/laHWil HA aHanu3 (PAKTOPOB, BIUSIOMIMX HA OK 02
U3MEHEHHE CKOPOCTM XUMHUYECKONW peakuud, B T.4. C MO3ULUUH DKOJOTMYECKU
11eJ1ecO00pa3HOro MOBENCHHSI B OBITY M TPYIOBOH NEATENFHOCTH B IENISIX COXPAHEHUS
CBOETO 3/10POBbsI U OKPYXKaroLIed MPUPOAHON CPEbI.
Pemenne npakTuKo-OpHEHTHPOBAHHBIX 33JlaHUN Ha NTpuMeHeHne npuHiuna Jle-Ilarense
JUIl HaXOXKJICHUs HAIPaBJICHMS CMEIIECHUS PAaBHOBECUS XMMHUYECKOM PEAKLUU U aHAIU3
(aKTOPOB, BIMAIONMX HA CMEIIEHNE XUMHYECKOTO PABHOBECHS
Pa3nen 6. PacTtBopsl
Tema 6.1. PactBopenue kak pusuko-xuMudeckuit mporecc. PactBopbl. CriocoObI MPUTOTOBIICHUS OK 01
[TonsiTue o pacTBOpax pactBopoB. PacTBoprMOcTs. MaccoBasi 1011 paCTBOPEHHOT'O BELIECTBA. OK 02
CwMmbICiT TOKa3zaTens NpelNelnbHO JOIYCTMMONW KOHLIEHTPALlMM W €ro HCIHOJIb30BAHHE B OK 07
OLICHKE 3KOJIOTUYECKON OE30MacCHOCTH.
[TpaBuiia 3KOJIOTMUECKH 11€J1eCO00Pa3HOro MOBEACHUS B ObITY U TPYJOBOM JIEATEIHHOCTH B
LENISIX COXPAaHEHHs CBOEr0 3[0POBbS M OKDPY)KAIOIIEH IPUPOAHON CpeIbl; ONAacCHOCTh
BO3/ICIICTBHS HA KUBbIE OPraHU3MbI OIPEIEJICHHBIX BEIECTB.
Tema 6.2. VccnenoBanue | Pemenue npakTHKO-OPHEHTUPOBAHHBIX PACYETHBIX 3a/IaHIH HA PACTBOPHI, HCIIOIB3yEeMBbIC OK 01
CBOICTB pacTBOPOB B OBITOBOM 1 IPOMU3BOJCTBEHHON JESITEIbHOCTH YEJIOBEKA OK 02
JlaGopaTopHbie 3aHsATHS OK 04
JlaGopatopHas pabota «IIpurotoBiaeHue pacTBOPOB».
[IpuroTtoBneHne pacTBOPOB 3aJaHHOW (MaccoBoM, %) KOHLEHTpauuu (C NPaKTUKO-
OPUEHTUPOBAHHBIMU BOIIPOCAMH) U ONPEAEIEHUE CPEABI BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTrOTOBJICHHE PACTBOPOB
Pa3nes 7. Xumusi B ObITY M IPOU3BOACTBECHHOM IeSTEJIbHOCTH YeJI0BEKA OK 01
Tema 7.1. Xumus B ObiTy |HoBeiimume AOCTHXKEHUS XMMUYECKOW HAyKHM U XMMHUYECKOW TEXHOJOTHH. Poib XuMuu B 0K 02
Y IPOU3BOCTBEHHOMN 0o0ecreyeHn 3KOJIOTUYECKOM, SHEpPreTHYecKO W MuIIeBOdM Oe30MmacHOCTH, pa3BUTHUU OK 04

ACATCIIBHOCTH YCJIOBCKA

MCIUIIMHEI. HpaBI/IJ'Ia IMOMCKAa M aHajlh3a XHMHYECKOH I/IH(I)OpMaI_II/II/I N3 PA3JIMYHBIX




UCTOYHUKOB (HayuHas M y4eOHO-Hay4Has JMTeparypa, CpeicTBa MaccoBOW MH(poOpMaluy,
ceTb MIHTEpHET)

I[MpakTuyeckue 3aHATHSA

[Touck u aHamM3 KEHCOB O MPUMEHEHUU XMMHUYECKHX BELIECTB U TEXHOJIOTMH C YYETOM
Oynymiei npodecCHOHANBHOW JEATeILHOCTH IO TeMaM: Ba)KHEWIINE CTPOUTEIIbHBIC
MarepHaibl, KOHCTPYKIHMOHHBIE MaTEpPHUaibl, KPaCKH, CTEKJIO, KEpaMUKa, MaTepUaJIbl JJIsl

OK 07

JJEKTPOHUKH, HAHOMAaTEpUaJIbl, TEKCTUJIbHBIE BOJOKHA, HCTOYHUKU  DHEPIUH, 4
OpraHn4€CKrUC U MUHCPAJIbHBIC y,[lO6p€HI/I$I, JICKApPCTBCHHLBIC BCIICCTBA, OBITOBAsT XUMHSL.

3amuTa: IlpencraBienue pe3ynbTaToB peElIeHUs KeicoB B (opme MHUHH-IOKIana ¢
Mpe3eHTalnen

IIpomeskyTOoUHAs aTTecTALMS 10 AMCHUILIMHE (3a4eT) 2

Bcero
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3. VCJIOBMS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecedeHnIo

Jis peanmzanuu MpOrpamMMbl TUCHMIIMHBI JOJDKHBI OBITh MPEIYCMOTPEHBI CIEIYIOUIHE
CHelManbHble TOMEIICHUS: Y4eOHBIH KaOWMHET XHMMUU W/WIM y4eOHOM XMMHUYECKOH
1abopaTopuu.

ObopynoBanne  y4eOHOro KabuHeTa (HarasAHbIC nocoous): HaOOPBI
HIApOCTEP>KHEBBIX MOJIEJICH MOJIEKYJI, MOJIEJIM KPUCTAITNYECKUX PEIIETOK, KOJIEKIIUU MPOCTHIX
U CJIOKHBIX BEILIECTB W/WJIM KOJUIEKLUHU MOJUMEPOB; KOJUIEKIUS TOPHBIX MOPOJ U MHUHEPAJIOB,
tabnuia MenaeneeBa, yueOHble GUIbMBI, IUGPOBBIC 00pa30BaTEIbHBIC PECYPCHI.

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

Oo6opynoBanue J1adoparopum U padoyux MecT Ja0OpPaTOPUM: MEH3YPKH, MMUIIETKU-
KaleJIbHUIBI, TEPMOMETPBI, MHUKPOCKOII, JYIbl, TPEIMETHbIE W TIOKPOBHBIE CTEKJIA, IJIAHIIETHI
JUISL KamelbHBIX peakiuil, (GuibTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKISIHHBbIE MPOOHUPKH,
pe3WHOBBIE MPOOKH, (HOHAPUKH, HAOOpP pPEAKTUBOB, CTEKJISHHBIC MaJlOYKH, IITATUBBI I
MPOOUPOK; MEPHBIEC IMIUHAPHI, BODOHKH CTEKJISTHHBIC, BOPOHKH JICTUTENbHbIEC [HUINHAPUYECKUE
(50-100 mu), cTynmku ¢ TecTHKOM, GappopoBbIe YalIKH, MAHIETHI, GHUILTPHl OyMaXKHbIE, BaTa,
MapJjisi, 4acoBbI€ CTEKJA, D3JEKTPOIUIMTKH, JAOOPATOpHbIE IUTATUBbI, CIUPTOBBIE TOPENKH,
CIIUYKH, TIPUOOpP JUIS TOTYYCHHS Ta30B (MJIM MPOOHMpPKA C Ta300TBOJHON TPYOKOH), JepiKaTeinu
JUTSL TPOOUPOK, CKIISTHKH JUIS XpaHEHHS PEaKTHBOB, Pa3AaTOYHBIC JIOTKH; XUMHUECKUE CTAaKaHBI
(50, 100 u 200 mu1); mmarenan; NUHLIETHI; TUTEIbHbIE MBI, CEKYHIOMEPHI (TaliMepbl), 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);
WHAWKATOPHBIE TOJOCKA JJs ompeneneHus pH u craHgapTHas WHIMKATOpHAs IIIKAna;
YHUBEpCAJIbHBIN MHAUKATOD; nuneTku Ha 1, 10, 50 mut (umu no3aropsl Ha 1, 5 u 10 mit), GropeTku
JUTSL TATPOBAHUS, MeAUIIMHCKHE NpHIlsl Ha 100—150 M, nabopaTopHbIe W/HIIM aHATUTHYECKUE
Bechl, pH-MeTpsI, cymmibHbIN 1IKad, U ap. 1adopaTopHOE 000PYI0BaHUE.

3.2. UudopmanuonHoe odecrieyenne 00yueHust

OcCHOBHBIEC HCTOYHUKHU:

1. Tao6puensan, O. C. Xumus: 10-i kinacc: 6a30Bbiid ypoBeHb: yueOHuk / O. C. I'abpuensn, U. T.
Octpoymos, C. A. CnankoB. — 6-e uzn., crep. — Mocksa: [Ipocsemenue, 2024. — 128 c.
— ISBN  978-5-09-112176-6. — URL: https://e.lanbook.com/book/408671 (mara
obpanienus: 8.02.2024).

2. Taopuensn, O. C. Xumus: 11-i kimacc: 6a30BbIil ypoBeHb: yueOnuk / O. C. 'abpuensu, 1. T
Octpoymos, C. A. CrmagkoB. — 6-¢ u3a., ctep. — Mocksa: [IpocBemenue, 2024. — 127 c.
— ISBN  978-5-09-112177-3.— URL: https://e.lanbook.com/book/408668 (mara
obpanienus: 8.02.2024).



4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMUS

OBIIEOBPA3OBATEJLHOMN JUCITATLIUHBI

KOHTpOJIB U OLCHKa pE3yJibTaTOB o6yquI/151 OCYHICCTBIIAACTCA IPECIIoaaBaTcjicM B

Imponecce NpoOBCACHUA IIPAKTHUCCKHUX 3aHATHH U J'Ia60paTOpHBIX pa60T, TCCTHUPOBAHUA, 4 TAKIKC

BBITIOJTHEHU A O6y‘laIOH_[I/IMI/IC${

WHIUBHUIYaJIbHBIX
Pesynbratel 00y4eHHS ONpENesioT,

JAEMOHCTPHUPOBATH 110 3aBEPIICHUN U3YUCHUA TUCHUILJIMHBI.

3aJIaHuM,

ITPOCKTOB, HCCHCEOB&HHﬁ.

qTo 06yqa10umec>1 JOJDKHBI 3HAaTb, IIOHHMMATh H

Jiis hopMupOBaHHsI, KOHTPOJIS ¥ OIIEHKH PE3YJIbTaTOB OCBOCHHS YUCOHOW JMUCIUTIIMHBI

UCIIOJNIE3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUSTHH, TPECTABIIAIONMIAs COO0H KOMILJIEKC YUeOHBIX

MEpOTPHUATHIA, COTJIACOBAHHBIX C pe3yJabTaTaMu OO0y4eHUS M CHOPMYIMPOBAHHBIX C yYETOM
OI'OC COO (npeametHsbie pe3ynbraThl 1o qucuuiuiae) 1 I'OC CIIO.

KOHTCKCTaM.

P 6 Temnl 6.1, 6.2

O6mas/mpodeccruonanbHas Paznen/Tema Tum oleHOYHBIX MEPOTIPHUITHI
KOMIIETEHIIHS
OK 01. Bsibupats crocoObr | P 1 Temsr 1.1, 1.2 VYernwiit onpoc TectupoBanue,
peueHus 3agay | P2 Tewms1 2.1, 2.2 Pemenne 3amau. IIpaktuueckue
npodeCCHOHAIBHON P 3 Temn 3.1, 3.2, 3.3 paboTHI. JlaGopaTopHbie
JIeSITEILHOCTH, P4 Temb14.1,4.2,4.3 paboTHI. Pa3HoypoBHEBbIE
MPUMEHUTEIBHO K pa3nmuudbiM | P 5 Tema 5.1 3aJJaHMUS.

BrinosiHeHNE KOHTPOJIBHOTO

MHTEpIIpETaluu HUH(pOpMaluu

P 5 Tema 5.1

P7 TecTa.
OK 02. Hcnons3oBate | P 1, Temsr 1.2 [IpakTnueckue padoTHI.
COBpPEMEHHBIE cpeacta | P 3, Temni 3.1.,3.2,3.3 KonTposnbhbie paboTHI.
IMOMCKA, aHaans3a u | P4, Temr14.2,4.3 PasnoypoBHeBbIE 3a1aHUS.

Ketic-3aganusa. Pemenne 3agay.

JIEWCTBOBATh B YpE3BbIYaNHbBIX
CUTYyalHsIX.

51 uHpopmannonnsie | P 6 Temsr 6.1, 6.2 XapaKkTepUCTHKa BEUIECTB.
TEXHOJIOTUM JJIsl BBIMOJHEHUs | P 7 BbinmonHenne  KOHTPOJIBHOTO
3a1a4y npogeccuoHanIbHON TecTa
JeSITEIbHOCTH.
OK 04. OddexktuBro | P 2, Tema 2.2 [TpakTHKO-OpHEHTHPOBAHHbBIE
B3aMMO/ICHICTBOBATh u | P3Tema3.3 3aJlaHus, nabopaTopHbIe
pabotatb B KomnektuBe u | P4, Temnr 4.2,4.3 paboThl, Kelic-3aaHus
KOMaHJIe. P 6 Tema 6.2

P7
OK 07. CogeiicrBoBars | P 6 Tema 6.1 [TpakTHKO-OpHEHTHPOBAHHbIE
COXPAaHEHUIO  OKpyxaroumen | P7 3aaHUS. Keiic-3ananusi.
Cpelbl, pPecypcocOepeKeHulo, MonenpoBaHue MpoLECCOB B
MIPUMEHSTh 3HAHUS 00 OKpYKalolllel cpelie Ha OCHOBE
U3MEHEHHUN KJIuMara, M3Y4YEHHOI'0 MaTepuaia.
MIPUHIUIIBI OepexKIIMBOTO
IpOU3BOJCTBA, 3(PPEKTUBHO
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