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1. OBLIAA XAPAKTEPHCTHUKA MMPUMEPHOM PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIITIMHBI «Xumus»

1.1 MecTo AucCHMILUINHBI B CTPYKTYype o0pa3oBarebHOi nporpammsl CITIO
OOmeoOpa3oBarenbHas JIUCHMIIMHA «XUMHS» SBISETCA  0043aTelIbHON  4acThIO

0011e00pa30BaTEIBLHOTO LUKJIa o0Opa3oBaTeabHOU IIPOrpaMMbl B
cootBercTBUHM ¢ PI'OC 1o crenuanbHOCTH CPEIHEro NpodeccHoHaIbHOTo 00pazoBaHus (anee
CIIO), Bxoasiieit B cocTaB yKpynmHeHHOU rpymibl cneruanbaocTei 54.00.00 M300pa3uTensHoe 1
NpUKJIaaHbIe BUABI UCKYyCCTB. 54.02.01 Ju3zaitn (o otpacisim)

1.1. eau u niIaHUpPyeMble Pe3yJabTAThl 0CBOECHHS U CHUTITIHHBI
1.1.1. Ienau u 3apa4u AMCUUIIMHBI

®opMupoBaHUE Y CTYJEHTOB XMMHUYECKON COCTaBJISIONICH eCTECTBEHHO-HAYYHON KapTUHBI
MHUpa KaK OCHOBBI TMPHUHSATHS pPEHICHUH B >KU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYaIIMSIX,
OTBETCTBEHHOTI'O MTOBE/ICHUS B IIPUPOJIHOM Cpeie.

3agauu AUCHUILINHBI:

1) chopmupoBaTh MOHUMAHUE 32aKOHOMEPHOCTEH MPOTEKAHUsT XUMUYECKUX TPOLIECCOB U
ABIICHUN B OKpY’Kalolled cpene, LENOCTHOW HAydyHOW KapTUHBI MHUpPA, B3aUMOCBS3H U
B3alMO3aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUThb YMCHHUS IPOBOJUTH pacyeThl MO XUMHUYECKMM (OpMysiaM M ypaBHEHHSIM
XUMHYECKMX peakUui, IUIAaHUpOBaTb M HUHTEPIPETUPOBATh PE3YIbTaThl XUMHUYECKHUX
JKCIIEPUMEHTOB,

3) chopMHpOBaTh HABBIKH MPOBEICHUS XMMUYECKUX IKCIICPUMEHTAIBHBIX HCCIICTIOBAHUI
c coOmoneHneM TpaBuwil 0e30lacHOro OOpalleHuss ¢ BeleCTBAMU M JIAOOPATOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS aHAIU3UPOBATh, OILECHHBATh, MPOBEPATH HA JOCTOBEPHOCTH U
000011aTh HTHPOPMAIMIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HICTOYHHUKOB;

5) cdopmupoBaTh yYMEHHUsS IPOTHO3HPOBATH TIOCICIACTBHS CBOCH AEATEIBHOCTH U
XUMHUYECKHUX PUPOJHBIX, OBITOBBIX U IMPOU3BOJCTBEHHBIX ITPOIIECCOB;

6) chopmupoBaTh TMOHMMAaHHWE 3HAYUMOCTH JIOCTH)KCHMH XHMHYECKOW HAyKH W
TEXHOJIOTHH JIJIsl pa3BUTHSI COIMATLHON M MPOU3BOJICTBEHHOU cep.

IInanupyemsie pe3ybTaThl 0OCBOCHHS 00111€00pa30BaTeIbHONM AUCHMIIIMHBI B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoe ®IT'OC COO



Ko u HaumeHoBaHue
(popmupyembIx
KOMIIETCHLH i

Hﬂal{l/lpyeMble PE3YyJAbTATbI OCBOCHUA TUCHUILJIMHBI

OO0mme

JAucnunanHapHbie

OK 01. Bri6upatsb crmoco0bt
peleHus 3a1a4
npodeccuoHaIbHON
JeSITEITBHOCTH
MPUMEHHTENLHO K
Pa3IUYHBIM KOHTEKCTaM

B yacTu Tpy10BOIr0 BOCHIUTAHUS:

- TOTOBHOCTh K TpPyAy, OCO3HAaHHE LIEHHOCTHU
MacTepcTBa, TPYA0II00ue;
- TOTOBHOCTH K AKTUBHOMU JeATETbHOCTH

TEXHOJOTUYECKOW M COIMAJIbHOW HAIPaBIEHHOCTH,
CIOCOOHOCTh ~ WHUIIMHUPOBATh,  IUIAHUPOBATH |
CaMOCTOSITEIILHO BBITIOIHATH TAKYIO JAEATEILHOCTD;

- HHTepec K pa3Nu4HbIM chepaM npodeccuoHaIbLHON
JEATEILHOCTH,

OBianenue YHHMBEPCAIbHBIMH Y4eOHBIMU
MO3HABATE/IbHBIMH 1efiCTBUSIMH:

a' 0a3oBble JJOrMYecKHe NelCTBHS:

- CaMOCTOSITEIbHO (dbopmyaMpoBaTh u
aKTyaJu3upoBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh  CYIIECTBEHHBIM  MpU3HAK  WIH
OCHOBAaHHS JJs CpaBHEHHUs, KJIAcCUPHUKALMU U
0000IIICHHS;

- ONpenensATb  LEeIU  JCSITEIbHOCTH,  3a1aBaThb

HapaMeTpI)I nu KpI/ITepI/II/I UX JOCTHUXKCHUS,

- BBIBIATH 3aKOHOMEPHOCTH M TPOTHUBOpEUHs B
paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCHUTb KOPPEKTHUBHI B JI€ATEIHHOCTh, OIICHUBATH
COOTBETCTBHUEC pe3y1’IBTaTOB neiasaM, OLICHUBATH pI/ICKI/I
MOCIEACTBUI ACATCIHHOCTH;

- pa3BI/IBaTB eraTI/IBHOC MBIIIJICHUC HpI/I peHIeHI/II/I
KU3HEHHBIX TIPOoOIIeM

- 0) 6a30BBIC UCCTIEAOBATENHCKUE JEHCTBUS:

- BJAJETh HABBIKAMH y4e€OHO-HCCIIEIOBATEILCKON H
HpOCKTHOI\/'I JCATCIIBHOCTH, HaBbIKaMH pa3pemeHI/I${
npobiewm;

- BBISIBJIATH
aKTyaJIM3HpOBaTh 3aJ1avy,

MNPUYUHHO-CIICACTBCHHBIC CBA3U U
BbBIIBUT'ATh THIIOTEC3Y €€

- BJIQJIETh CHUCTEMOW XMMHMYECKUX 3HAHMI, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIME IOHATHS (XMMHUYECKUH JJIEMEHT, aToM,
3JIEKTPOHHAsi 000JI0YKa atoMma, s-, P-, 0-371eKTpOHHbIE OpOUTAIH
aTOMOB, WOH, MOJIEKYJIa, BAJICHTHOCTD,
ANEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCIEHUs, XHWMHUYECKas
CBSI3b, MOJIb, MOJIIPHAsl Macca, MOJIAPHBIA 00bEM, YIJIEPOIHBIN
CKeJIeT, (yHKIMOHAaIbHAsI TPYIINa, paAuKal, U30MEpHsi, U30MEPHI,
TOMOJIOTUYECKUM psAJl, TOMOJIOTH, YIVIEBOJOPO/bI, KUCIOPOA- U
a30TcojepXKallue COCIUHEHUS, OHOJIOTUYECKH  AaKTHUBHBIC
BemiecTBa (yIJI€BOABI, JKUPBI, OCNKH), MOHOMEp, IIOJIHUMED,
CTPYKTYpHOE  3BE€HO, BBICOKOMOJIEKYJIIDHBIE  COEAUHEHUS,
KPUCTAJUIMYECKAsT PpEIIeTKA, THUIBI XUMUYECKUX PpEeaKIui
(OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE, IK30- U SHJ0TEPMHUYECKHE,
peaknuu  HMOHHOTO  OOMEHa),  pacTBOp,  OSJIEKTPOJUTEHI,
HE3JIEKTPOJIUTBHI, JJIEKTPOIUTHYECKAs TUCCOLUALINSA, OKUCIUTED,
BOCCTAHOBUTEJb, CKOPOCTh XMMHYECKOW PEaKIMH, XUMUYECKOE
paBHOBECHE), TCOPUU U 3aKOHBI (TEOPHS] XUMUYECKOTO CTPOCHUS
OpPraHU4YeCKUX BEILIECTB AM. byrtneposa, Teopus
JIIEKTPOJUTUYECKON AUCCOLMALINY, ITepuoarndecKuil 3akon [ .M.
MenneneeBa, 3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUI S3bIK XUMMH, (DAKTOJIOTHYECKHE CBEICHHUS O
CBOIICTBaxX, cOCTaBe, MOJYyUYEHUU U 0€3011aCHOM HCIIOJIb30BaHUU
BOXHEUIINX HEOPraHWYECKUX U OPraHMYECKUX BEILECTB B OBITY
Y IIPAKTUYECKOM JEATEIBbHOCTH YEI0BEKA;

- YMETb BBIABIATH XapaKTEPHbIE IPU3HAKK M B3aUMOCBS3b
WU3YUYEHHBIX IOHATHH, NMPUMEHATh COOTBETCTBYIOIIME IOHSATHUS
IIpU ONUCAaHUU CTPOCHUS U CBOMCTB HEOPraHMYECKUX U
OpPraHWYEeCKHX BEIIECTB M WX MPEBPALICHUN; BBIIBIATh
B3aUMOCBSI3b ~ XMMHYECKMX  3HAHUA C  IOHATUSAMH U
MIPEACTABICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEAMETOB;

- yMeTb UCIIOJIb30BaTh HaUMEHOBAHMUS XUMHYECKHUX
COCIMHEHUN  MEXIYHApOJHOIO COH3a TEOPETUYECKONM U
NPUKJIAJHON XUMHUM M TPUBHAJIbHBIE Ha3BaHMUs Ba)KHEHIIMX
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peuieHus, HaXxOAUTh APTYMEHTHI JJI1 JOKAa3aTelbCTBA
CBOMX YTBEpXKJICHUH, 3a7jaBaTh IapaMETPbl U KPUTEPUH
peuieHus;

- QHAJIM3MPOBATh IOJYYEHHBIE B XOJE PELICHMS
3alayd  pe3yJIbTaThl, KPUTHUYECKU OLICHUBATh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

- YMETb IEPEHOCHUTHb 3HAHUS B IMO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- YyMETh HMHTCTPHPOBATH 3HAHHS M3  Pa3HBIX
MIPEIMETHBIX 00IacTel;
- BBIABUTAaTH HOBBIE uieu, npeiarath

OpUTMHAJIbHBIE IOJXO0/IbI U PELICHUS;
- CIIOCOOHOCTb MX UCIOJIb30BAaHUS B I03HABATEIbHON
U COLIMAIbHOM IPAKTHUKE

BEIECTB (ITHIICH, alleTUJICH, TIHICpUH, (eHo, HopMabaeru,
YKCyCHasl KHCJIOTa, TJULIMUH, YrapHbli ras, yIJeKUCIbId ras,
aMMMaK, TalleHas U3BeCTb, HeraleHasi U3BeCTh, IUThEeBas coJa U
OpyTUX),  COCTaBIATH  (OPMYNBI  HEOPraHHUYECKUX |
OpPraHMYECKHUX BEILECTB, YPAaBHEHUS XUMHUUYECKUX PpEaKIHi,
OOBSICHATH UX CMBICI; TOATBEPKIATh XapaKTePHbIE XUMUYECKHE
CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTaMU U
3alMCAMU YPABHEHUN XUMUYECKUX PEAKLINN;

- yMeTb  yCTAaHaBIMBaTh  IPUHAUIEKHOCTb  H3YYECHHBIX
HEOPraHMYECKUX M OPraHWYECKUX BEIECTB K OIpE/elIeHHBIM
KJlaccaM U IpylnaM COEJIMHEHUH, XapaKTepu30BaTh UX COCTaB U
Ba)XHEHUIIME CBOICTBA; ONpENeNsTh BUABI XMMHUYECKHUX CBs3ei
(xoBaJIeHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOJHAs), THUIIBI
KPUCTANIMYECKUX  PEIIETOK  BEIEeCTB; KJIacCU(PUIMPOBATH
XUMHUYECKHUE PEAKIIUY;

- copMHUpOBaTH MPEACTABICHUS: O MAaTEPUATbHOM EIUHCTBE
MUpa, 3aKOHOMEPHOCTSAX U MI03HABAEMOCTH SIBJICHUN TPUPOABI; O
MeCT€ U 3HAUYCHUM XUMHM B CHUCTEME €CTECTBEHHBIX HAyK U €€
poiH B OOECIIEYeHUH YCTOWYHMBOTO PA3BUTHS YEJIOBEUYECTBA: B
peLeHUH IPOoOIIeM FKOJIOTHYECKOH, SHEPreTHYEeCKON U MUILEBOM
0€30MacHOCTH, B PAa3BUTUU MEIMIMHBI, CO3JAHUM HOBBIX
MaTepHajoB, HOBBIX HCTOYHHMKOB SHEPrHUH, B OOECIeYeHUU
palMoOHaIbHOIO  MPUPOAOIOJB30BAHUSA, B  (POPMHPOBAHUHI
MHUpPOBO33PEHUSI M OOLIe KyJbTypbl 4YeloBeKa, a TaKke
AKOJIOTMYECKH 0OOOCHOBAHHOI'O OTHOIIEHHUSI K CBOEMY 3/I0POBBIO
U IIPUPOJHON Cpene;

- BJAJIETh CUCTEMOM XMMHUYECKHX 3HaHWM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOLINE TOHATHS (JOMOJHUTEIBHO K CHUCTEME
NOHATUM  0a30BOr0  YpOBHS) - M30TONBI, OCHOBHOE H
BO30YKJIEHHOE COCTOSIHME aTroMma, TUOpUAM3alMs aTOMHBIX
opbutaneit, xumuueckas cBsizb ("P " u "", kpaTHblEe CBSI3M),
MOJISIpHAsi KOHIEHTpalus, CTPYKTypHas ¢opMmyna, H30Mepus
(cTpykTypHasi, reomeTpuyeckas (LUC-TpPaHC-U30MEpHsi), THUIIBI
XMUMUYECKUX peakiuii (roMo- M TeTeporeHHble, 00paTUMble U
HeoOpaTuMble), pacTBOpPbl (MCTUHHBIE, TUCIEPCHBIE CUCTEMBI),
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KPUCTANIOTUAPAThI,  CTENEHb  JUCCOLMALMH,  DIIEKTPOJIN3,
KPEKUHT, pU(OPMHUHT); TEOPUH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIeXKALUE B OCHOBE MOHUMAHUS
IPUYUHHOCTY U  CHUCTEMHOCTM  XMUMHYECKHUX  SIBJICHH,
COBPEMEHHbIE MPEJCTAaBICHUS O CTPOCHUM BeIlleCcTBa Ha
aTOMHOM, MOJIEKYJIIDHOM M  HAJMOJEKYJSIPHOM YPOBHSIX;
IOPEJCTAaBICHUA O  MEXaHM3Max  XUMHUYECKUX  peaKIHid,
TEPMOJUHAMHYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTSIX HX
IIPOTEKaHUsA, O XHUMUYECKOM pABHOBECHM, JIHUCIEPCHBIX
cucreMax, (hakTosornyeckue CBEJEHHMsS O CBOMCTBAxX, COCTaBeE,
NOJYyYeHUH W  OE30IacCHOM  HCIIOJIB30BAaHMM  BaXKHEUIIMX
HEOPraHMYeCKUX U OpPraHUYeCKMX BeleCTB B ObITy H
[IPAKTUYECKOM JESATEIbHOCTH 4eJOBeKa; OOMMX Hay4HbIX
OPUHIUIAX ~ XUMHUYECKOrOo  IPOM3BOJACTBA (Ha  mpuMepe
IIPOM3BOJICTBA  CEPHOM  KHUCJIOTHl, aMMHaKa, MeETaHoJa,
nepepaboTku HEPTH),

- yMETb NIPOBOAMTH PACUYETHl MO XUMHUYECKUM (opmyiam u
YPaBHEHMSIM  XMMMYECKMX pPEaKUUid C  HCIOJb30BaHHEM
¢usznueckux BeMMYMH (Macchl, Oo0ObEMa Ta30B, KOJUYECTBA
BEIIIECTBA), XapaKTEePU3YIOLUIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacueTbl MO HAXOXKJIEHUI0 XUMHUYECKOW (OpMYJIbI
BEIIIECTBA; pacyeTbl Macchl (00beMa, KOJMYECTBAa BEIECTBA)
MPOJYKTa peaKkluy, €CIu OJHO W3 MCXOJHBIX BEIIECTB JaHO B
BH/JIE PaCTBOpA C ONPEAEIEHHON MacCOBOM 10JIEN pAaCTBOPEHHOTO
BEUIeCTBA WM JIaHO B H30OBITKE (MMEET INPUMECH); PacueThl
MaccoBOW WJIM OOBEMHOW J0JIM BBIXOAA MHPOAYKTa PEAKIIUU;
pacdeTsl TeruioBoro 3 dexra peakiuid, 00bEMHBIX OTHOLIEHUN
ra3os;

- YMETb BBIABIATH XapaKTEpHbIE NPU3HAKK M B3aUMOCBS3b
W3YYECHHBIX IOHATHI, NMPUMEHATh COOTBETCTBYIOLIME IOHSTHSA
IpU OINUCAHUU CTPOEHUS U CBOMCTB HEOPraHWYEeCKUX H
OpraHMYECKUX BEIIECTB U UX [PEBpAILEHUMN; BBIABITH
B3aMMOCBSA3b  XMMHMUYECKUX  3HAHUH €  TOHATUSAMH H
IPEJCTAaBICHUAMHU JPYTHX MPEAMETOB il 00Jiee OCO3HAHHOTO
MOHMMAaHHUS U OOBSICHEHHSI CYIIIHOCTH MaTepUaJIbHOTO €AMHCTBA
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MHUpa; UCMOIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHMUA Ui
OOBSICHEHUSI M  TMPOTHO3UPOBAHMS  SBICHUH, HMMEIOLINX
€CTECTBEHHOHAYYHYIO IPUPOLLY;

- yYMETh HCII0JIb30BaTh HAauMEHOBAHHUS XUMHYECKHUX
COEeIUHEHNN

- MEXIYHapOJHOI'O COI03a TEOPETUYECKOM U IPUKIATHOU
XMMUU M TPUBHUAIbHBIE HA3BaHUS BELIECTB, OTHOCALIMXCS K
U3YYEHHBIM  KJlaccaM OpPraHMYeCKMX W  HEOPraHUYECKUX
COCIMHEHUI; HCII0JIb30BaTh XWMHUYECKYKD CHMBOJIMKY JUIf
cocTaBiieHUs (HOPMYJ1 HEOPIraHUYECKUX BEIIECTB, MOJIEKYJIIPHBIX
U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPAILIEHHBIX M CKEJIETHBIX)
dbopMya OpPraHMYEeCKMX BELIECTB; COCTAaBJIATh YPABHEHUS
XUMHUYECKUX  pPEaKUMM M  pacKpbplBaTb HUX  CYILIHOCTb:
OKHUCIIUTENIbHO- BOCCTAHOBUTENBHBIX PEAKIHUH OCPEICTBOM
COCTaBJICHUS DJICKTPOHHOTO OajaHca 3TUX PEaKIHii; peakiui
MOHHOr0O oOMeHa IIyTeM COCTaBJICHMsS UX IMOJHBIX U
COKpAILLEHHBIX HOHHBIX YpaBHEHU;

- peakuui THIpoiM3a, peakuuil KomIulekcooOpa3zoBaHus (Ha
IpUMepe TUAPOKCOKOMIUIEKCOB  IIMHKA U QJIIOMHHUS);
HOJATBEPXK/IaTh XapaKTepPHbIE XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U 3alUCAMU YPaBHEHUN
XUMHUYECKHUX PEaKIIMi;

- YMEeTh KJIacCHU(PHUIMPOBATh HEOPraHUUYECKUE U OpraHUUYECKUe
BEIIECTBA U XMMUYECKHE PEaKLUHU, CAMOCTOSATEIBHO BBIOUPATh
OCHOBaHUSI U KpUTEpPUM IS KIACCU(PUKAIUU H3Yy4aeMbIX
XMUMHUYECKUX 00BEKTOB; XapaKTepH30BaTh COCTAB U BaKHEUIIME
CBOIICTBa BELIECTB, MPUHAIISKALIUX K ONpeAeIEHHbIM KiaccaM
U TpynmnaMm CoOeJUHEHUH (TMpoCThle BEIIEeCTBA, OKCHUIBI,
TUJIPOKCHUJIBI, COJIM; YTJIE€BOJOPOJIbI, MPOCThIEe 3(UPHI, CHUPTHI,
(beHobI, ambAeru/ibl, KETOHbI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE
3¢upbl, KHUPBIL, YTIEBOJbI, aMUHbI, AMHUHOKHUCIOTHI, OEIKH);
IPUMEHSTh 3HAaHUSA O COCTAaBE U CBOWCTBAaX BEUIECTB JUIA
AKCIEPUMEHTAJIbHOW  MPOBEPKHM  TUIOTE3  OTHOCHTEIBHO
3aKOHOMEPHOCTEM NPOTEKAaHUS XUMHUYECKHMX pEakUuid W
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHUS;




- yMeThb MOATBEPX AAaThb HAa KOHKPETHBIX MpPHUMEpax XapakTep
3aBUCUMOCTH  PEAKIMOHHOH  CHOCOOHOCTHM  OPraHUYECKHX
COCIMHCHUH OT KPaTHOCTH M TUIa KoBaJIeHTHOH cBsi3U ("CVY" u
""), B3aMMHOT'O BJIIMSIHUSI aTOMOB M I'PYIII aTOMOB B MOJIEKYJIaX; a
TaK)ke OT OCOOCHHOCTEH peanu3aluu Pa3IMYHbIX MEXaHHU3MOB
IIPOTEKaHUs PEAKLIUM;

- yMeTb XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YX/JI€HHOM COCTOSIHMM) W MOHOB XMMHYECKHX
anemeHToB 1 - 4 mnepuopos Ilepuommueckoit cucremsr [I.W.
MenpeneeBa 1 UX BaJICHTHBIE BO3MOKHOCTH, UCTIONIb3YsI TOHSTUS
"s", "p", "d-anekTpoHHbIC" OpPOMTANIN, SHEPIETUYCCKUE YPOBHHU;
OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XUMHUYECKHX
DIIEMEHTOB M 00pa3yeMbIX MMM COCIMHEHUH 10 TepHoiaM Hu
rpynmnam.

OK 02. Mcnonb3oBath
COBpPEMEHHBIE CPEJCTBA
TIOMCKa, aHaJTN3a U
MHTEpIpETAIN
WHpOpPMALIUH U
WHPOPMAaIMOHHBIE
TEXHOJIOTUH JIJISI
BBITTOJIHEHHS 33124
npodecCuoHaIbHON
JEATeTLHOCTH

B o6nacTi EHHOCTH HAYYHOTO TIO3HAHUS:

- c(hOpMUPOBAHHOCTH MUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI
HAyKH 1 00IIeCTBEHHOM MPaKTHKH, OCHOBAHHOTO Ha
JIMAJIOTe KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO
MCCTa B IMOJIUKYJIBTYPHOM MUPE;

- COBEPIIIEHCTBOBAHKE SI3bIKOBON M YUTATEIIHCKOM
KYJIbTYPbI KaKk Cpe/ICTBa B3aUMOJIEUCTBUS MEKTY JIIOAbMU U
IIO3HAaHUA MHPaA,

- OCO3HAHHE IIEHHOCTH HAYYHOH JEeSITEIbHOCTH,
TOTOBHOCTB OCYIIECTBIISATH POEKTHYIO U
HCCICH0BATCIBCKYIO ACATCIIbHOCTD MHANBHUIYAJIbHO U B
rpynmme;

ORJnajicHUe YHUBEPCATIbHBIMU YICOHBIMU
I103HaBaTCJIIbHBIMU HeﬁCTBHHMH:

B) pabota ¢ nHpopManuei:

- BJIaJICTh HaBBIKAMU TTOJYYeHHs HH)OPMAIHHU 13
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSITEIIHO
OCYIIECTBIISITh TIOMCK, aHAIIM3, CHCTEMATHU3AIHIO 1
MHTEPIPETAIII0 HH)OPMAIIMU Pa3INYHBIX BHIOB H (OpPM
NPE/ICTABIICHHS;

- CO3/1aBaTh TEKCTHI B Pa3IUYHBIX (hopMaTax C
Y4eTOM Ha3HaueHUs] HH)OpMaIIMH U [IEeBOH ayJUTOPHUH,

- YMETh IJIAHUPOBATh U BBIIONHATh XUMUICCKUN 3KCIIEPUMEHT
(mpeBpallieH!s] OpraHMYECKUX BEIECTB IPU HarPEBAHUH, MTOJTyYEHUE
9TUJICHA M U3yYEHHE €ro CBOWCTB, KAUECTBECHHbIC PEAKLUH Ha
aNbJETUBL, KPaXMaJll, yKCYCHYIO KUCIIOTY; A€HATypaLus OEJIKOB PpH
HarpeBaHUH, BETHBIC PEaKIMK OEIIKOB; MPOBOJUTH PEAKI[H HOHHOTO
oOMeHa, ONpeAessTh Cpeay BOAHBIX paCTBOPOB, KAUECTBCHHBIC
peaknuu Ha cynbdar-, kKapOOHAT- ¥ XJIOPHUI- aHUOHBI, HA KAaTHOH
aMMOHWUST; PENIaTh SKCIIEPUMEHTAIBHBIC 3a/1a4u 110 TeMaM ""MeTtaisr"
n "HemeTanisl") B COOTBETCTBUU C MPaBUIIaMU TEXHUKU
0e30macHOCTH NpH OOPAIIEHUH C BEILIECTBAMH U JIAOOPATOPHBIM
000pyIOBaHHEM; IPEACTABIIATE PE3YIBTATHl XUMHUUECKOTO
dKCIIEpUMEHTa B (OopMe 3aliicy YPaBHEHUH COOTBETCTBYIOIINX
peakuii 1 (GOpMYIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJILTATOB;

- YMETh aHaIM3UPOBATh XUMUYECKYIO HH(POPMALIUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CPEICTB MacCOBOM
uHpOopMaIuu, cetb IHTEpHET U Ipyrue);

- BIIaIETh OCHOBHBIMU METOAAMH HAyYHOT'O TO3HAHMA BELIECTB
1 XMMHYECKHX sIBIICHUN (HabJtoieHue, U3MepeHne, SKCIICpUMEHT,
MOJICIIHPOBAHUE);

- YMETh MPOBOJIUTH PacyeThl 0 XUMUUECKUM hopMyaM U
YPaBHEHMSM XUMHUYECKHX PEaKIMK C UCTIONIb30BaHUEM (PH3MUECKHX
BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C KOJINYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJbHBIE YCIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA,;
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BBIOMpAst ONTUMATBHYO (HOPMY TIPEICTABICHUS U
BHU3YaJIH3AIINY;

- OIIEHUBATH JIOCTOBEPHOCTb, JISTHTUMHOCTb
WH(POPMAITUH, €€ COOTBETCTBHE MPABOBBIM U MOPATBHO-
STHYECKHM HOpPMaM;

- UCIIOJIb30BaTh CpeACTBa MH()OPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTHI B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3aIMOHHBIX
3a7a4 ¢ CoOM0JeHHEM TPeOOBaHUI SPrOHOMHUKH, TEXHUKH
0e301acHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TPaBOBBIX U
ATHYCCKUX HOPM, HOPM HHPOPMAITMOHHOM 0€3011aCHOCTH;
- BJIaJICTh HaBBIKAMH PAcCIIO3HABAHUS U 3AILUTHI
nH(popMaIuu, THHOPMAITUOHHOW OE30TTaCHOCTH JIMYHOCTH;

WCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS IS TPUHATHS
pEIICHNH B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C
BEIIECTBAMH U MX IPUMEHEHHUEM -

YMETh CaMOCTOSITENIFHO TDIAHUPOBAThH M MPOBOIAUTH XHMHUYECKUI
JKCIIEPUMEHT (ITOJIyYCHUE U U3YYCHUE CBOWCTB HEOPraHUUECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU YIIIEBOIOPOIOB
Pa3IMYHBIX KITACCOB M KHCIOPOACOAEPKAIINX OPTaHMIECKUX
BEILIECTB, PEIICHUE HKCIIEPUMEHTANBHBIX 33724 [0 PACIIO3HABAHUIO
HEOPraHWYCCKUX U OPraHUYSCKUX BEIECTB) C COOJIIOJICHUEM MTPABILIT
0e30macHOro 00paIIeHus ¢ BEMECTBAMHU 1 JJa00PaTOPHBIM
obopynoBaHueM, (hOpMyIHPOBATH TSN UCCIIETOBAHUS,
MPEIOCTABIIATh B Pa3IuuHON (hOpME Pe3yIbTaThl IKCIICPUMEHTA,
aHAIM3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTD;

- YMETh OCYIIECTBISITh IIeJICHANPABICHHBIA MTOUCK XUMIUECKOM
WHPOPMALIUK B Pa3IMYHBIX UCTOUHUKAX (HayyHas U y4eOHO "Hay4Has
JUTEepaTypa, CpelICTBAa MacCOBOW MH(pOpMaIHH, ceTh HTepHET 1
JIPyTHE), KPUTHIECKH aHAIM3UPOBATh XUMHUYECKYIO HH()OPMAIIHIO,
nepepabaThIBaTh €€ M UCIOIb30BaTh B COOTBETCTBUH C TIOCTABICHHOMN
y4eOHOI 3a/1auei;

- BJIAJICTh CUCTEMOU 3HAHUI 0 METO/IaX HAYYHOrO MO3HAHUS
SIBIICHU IPUPOJIBI, NCTIONB3yEMbBIX B €CTECTBEHHBIX HAYKaX H
YMCHUAMU NMPUMCHATD 3TH 3HAHUS ITPHU SKCIICPUMCHTAIBHOM
HCCIIEIOBAHNH BEIIECTB M JJIT OOBACHEHNS XUMHYECKUX SBJICHUIA,
UMEIOIINX MECTO B MPUPOJIC IPAKTHUECKON JACSITETHHOCTH YEIOBEKa U
B IIOBCETHECBHOM KU3HHU,

OK 04. DddexTrBHO
B3aMMO/ICHCTBOBATh
paboTaTh B KOJUIEKTHBE
KOMaH/1e

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOATEIIBHOCTH U
CaMOOTIPECIICHUIO;

-OBJIa/ICHUE HaBBIKAMU y4eOHO-HCCIIeI0BATEINBCKOM,
MPOEKTHOW ¥ COLIMAIIBHOM JIESITEIbHOCTH;

Ognanenue YHHUBEPCATbHBIMU
KOMMYHHKaTHBHBIMHU
JIEVUCTBUSIMH:

0) coBMecTHas JeATEIHHOCTD:

- MMOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIIECTBA
KOMaH/IHOH ¥ WHAUBHYyaJIbHOU PaboOTHI,

- IIPUHUMATh LCJIINU COBMECTHOM JCATCIBHOCTH,
OpPraHHU30BEIBaTh U KOOPAUHUPOBATH JICHCTBUS TI0 €€
JIOCTHIKEHHIO: COCTABJIISITh IJIAH JICHCTBUMA, paclpeeNsiaTh

-yMETh IJIAHUPOBATh U BBIMOIHATH XMMUYECKUI SKCIIEPUMEHT
(mpeBpalLeHs OPraHNYECKUX BEIIECTB IPU HarPEBaHWH, [TOJyYEHHE
STUJICHA M N3yYEHHE ero CBOWCTB, KAUECTBEHHbBIE PEaKLMHU Ha
aJbIETH/IBl, KpaxMaJ, YKCYCHYIO KHCIIOTY; A€HaTyparys GeKoB MpH
HarpeBaHWM, [[BETHbIC PEAKIMH OEIIKOB; MPOBOJIUTH PEAKIIMH HOHHOTO
oOMeHa, ONpeAessTh Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIC
peaknuu Ha cynbdar-, kapOoHaT- ¥ XJIOPHU]I- AHUOHBI, HA KaTHOH
aMMOHWUST; PENIaTh dKCIIEPUMEHTAIBHBIC 3a/1a4u 110 TeMaM ""MeTtaisr"
u "Hemeraiibl") B COOTBETCTBHH C MIPaBUIIAMH TEXHHUKH
0e30macHOCTH MpH OOPAIIEHUH C BEILIECTBAMH M JIA0OPATOPHBIM
000pyAOBaHNEM; TIPEICTABIATH PE3YIBTATHl XUMHUIECKOTO
9KCHEpUMEHTa B (JOpPME 3allCH YPaBHEHHH COOTBETCTBYIOINX
peakuuii 1 GOpMYIMPOBATh BEIBOABI HA OCHOBE 3THX PE3yJIbTATOB;




pOJIH ¢ yI€TOM MHEHHUH YJaCTHHUKOB 00CYKIIaTh
PE3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPIMHHUPOBATH U BBHITOIHATH pab0OTy B YCIOBHIX
peaNbHOT0, BUPTYAITHHOTO 1 KOMOMHHPOBAHHOTO
B3aHMMOCHCTBUSI;

- OCYIIECTBIATH MMO3UTUBHOE CTPATETHYCCKOC
MTOBE/ICHNE B PA3TUYHBIX CUTYAIIHSIX, IIPOSIBIIATH
TBOPYECTBO U BOOOpaKCHUE, ObITh HHUITMATUBHBIM
OgnazieHue YHUBEPCAIbHBIMHU PETYIISITUBHBIMU
JIEUCTBUAMM:

T) IpUHSATHE ce0s U IPYTHX JIFOIeH:

- MIPUHUMATH MOTHUBBI U apTYMEHTBI APYTUX JFOICH
TIPH aHAJIM3€ PE3yIbTATOB JACSITeTbHOCTH;

- MIPU3HABATH CBOE MPAaBO W MPABO JIPYTHX JIIOJIEH Ha
OIHOKH;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3UIHH
JPYTOTO YeIoBeKa

-yMETh CAaMOCTOSITEIBHO TUIAHUPOBATH W MIPOBOJUTH XUMHUYECCKHH
9KCTIEPUMEHT (TIOTyUYCHUE U U3YUCHHE CBOUCTB HEOPTaHUUYCCKUX U
OpPraHUYECKUX BEIECTB, KAUECTBEHHBIC PEAKIIHH YTIIEBOJOPOJIOB
PA3IUYHBIX KJIACCOB M KHCIOPOJICOACPIKAIINX OPraHUIECKUX
BEIIIECTB, PEIICHUE DKCIIEPUMEHTABHBIX 33/1a4 110 Paclio3HaBaAHUIO
HEOPTraHMYECKUX M OPTaHMYECCKHUX BEIIECTB) C COOMIOACHHEM TPABHUIT
0e30macHOro 00paIIeHus ¢ BEMIECTBAMHU U JIA00PaTOPHBIM
obopynoBanueM, HOPMYIIUPOBATH IIEITU HCCICIOBAHMS,
MPEIOCTABIIATH B PAa3IHMYHON (popMe pe3yIbTaThl IKCIIEPUMEHTA,
aHATM3UPOBATh U OIICHUBATh UX JIOCTOBEPHOCTD;

OK 07. ConenicTBoBaTh
COXpaHEHUIO OKpYKatoen
cpensl,
pecypcocOepekeHuto,
MPUMEHSTH 3HAaHHUS 00
W3MEHEHUH KIIMMara,
HPUHIUITEL OEPERITMBOTO
MPOU3BOJICTBA,

3¢ (HeKTUBHO JIEHCTBOBATH
B YpEe3BbIYAHBIX
CHUTYAIHsX

B ob6macTu 5K0I0THYEeCKOT0 BOCTIMTAHUS:

- ¢(hOpMHUPOBAHHOCTh IKOJIOTUUECCKON KYJIbTYPHI,
MMOHMMAaHHWE BIHUSHUS COLUATBHO-3KOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE MIPUPOAHON U COLIMATIBHOM CpEelibl,
0CO3HaHHUE TII00ANTBHOTO XapaKTepa IKOJIOIHYECKHX
pooJIeM;

- TUTAHUPOBaHWE U OCYIIECTBIICHHUE JICHCTBHIA B
OKpY’KaroIel cpejie Ha OCHOBE 3HAHUS IIeiel YCTOWYHBOTO
Pa3BUTHS YETIOBEUYECTRA;

AKTUBHOE HENPUATHE NEHCTBUM, TPUHOCSIINX BPE
OKpY>KaroIIel cpene;

- yMEHHE MTPOrHO3UPOBATH HEOIarONPUSATHBIC
AKOJIOTHYECKUE TTOCISACTBHUS PEITPUHUMAEMBIX
JEUCTBUMN, IPEIOTBPAILATh UX;

- pacIINpPEeHUE OTBITA JAESTEILHOCTH IKOJIOTHIECKON
HaIpaBJICHHOCTH;

- OBJIJICHVE HABBIKAMH Y4eOHO-UCCIIEA0BATENbCKOH,
MIPOEKTHOM U COIIMAILHOMN AESITEIbHOCTH;

- chopMHUPOBATH MIPEACTABICHUS: O XUMHYECKON
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHON KAPTUHBI MUPA, POJIM XUMUU B
MO3HAHUH SIBJICHUH NIPUPOBI, B OPMUPOBAHNH MBILUICHUS U
KYJIBTYPBI INYHOCTH, €€ ()yHKIHOHATBHOM I'PaMOTHOCTH,
HEOOXOIUMOM IS peluIeHus NPaKTUYECKHUX 3a0a4 U SKOJIOTHYSCKU
000CHOBaHHOT'O OTHOIICHUSI K CBOEMY 3JI0POBBIO U MIPUPOHOH Cpe/Ie;
- YMETh COOJIIOAATh MPAaBUIA HKOJIOTMYECKH LENIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYAOBON AEATENILHOCTH B LEIISIX COXPAHEHUS
CBOETrO 3/10POBbsI M1 OKPYIKAIOLIEH IPUPOAHON CPENIbl; YUUTHIBATh
OTACHOCTH BO3JICHCTBHSI HA )KUBBIE OPraHU3MBI ONPEAETICHHBIX
BEIECTB, TOHUMAs CMBICIT ITOKAa3aTeINs MPEAEIbHOM JOITyCTUMOM
KOHIICHTPAIUH,

- YMETh IIPOTHO3UPOBATH, aHAJIM3UPOBAThH U OLIEHUBATH C
MO3HULMI SKOJIOTHUECKON 0€3011acHOCTH MOCIEACTBUS OBITOBOM U
IPOU3BOICTBEHHON JEATENBHOCTH YEJIOBEKA, CBSI3aHHOM C
mepepadoTKO BEMIECTB; MCIIOIL30BATh MTOTYUCHHBIC 3HAHUS IS
NPUHATHS TPAMOTHBIX pelleHUH TpoOIeM B CUTYALHSIX, CBA3aHHBIX C
XHMHUCH;

- YMETbh OCO3HABAaTh ONACHOCTh BO3ACHCTBUS Ha KUBBIE
OpraHU3MBbl OIPEJEICHHBIX BEIECTB, [IOHUMAas CMBICII II0Ka3aTels
MIpeJIeNbHOM TONYCTUMON KOHIIEHTPALIUH, M MOSICHATH Ha IPUMeEpax
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CITocOoOBI YMEHBIIIEHHUS U TPEIOTBPALIECHUS UX BPESITHOTO BO3ACHCTBUS
Ha OpraHU3M YeJIOBEKa.

I[IK 2.1 Pa3pabareiBaTh
TEXHOJOTHYECKYI0  KapTy
W3TOTOBJICHUS U3EIUs

I1K 2.4 IoBOAWTH ONIBITHBIC
00pasnpl  MPOMBIIIICHHON
MIPOYKITHH bi (6]
COOTBETCTBHS TEXHUUECKOM
JOKYMEHTAIHH

YMETh aHAJIU3UPOBATh XUMHUYCCKYIO HH(DOPMAIINIO, TOIy4acMyIo U3
Pa3HBIX HCTOYHUKOB (CPEICTB MACCOBOW HH(OPMAITHH, CETh
WuTepHet u npyrue);

BJIQJICTh CUCTEMOM XUMHUUECKUX 3HAHUMN, KOTOPAast BKITIOYACT:
OCHOBOTIOJIATAIOIINE TTOHATHUS (JIOTIOTHATENBHO K CHCTEME TTOHSITHIA
6a30BOT0 ypOBHS);

YMETh MMPOBOAUTH PACUEThl XUMHUYCCKUX BEIECTB;

HCIIONTF30BaTh CHCTEMHBIE XUMUYECKIE 3HAHUS /IS BBITTOJTHEHUS
TEXHUYECKUX 3aJaHUI.
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2. CTpyKTypa H cojiep:KaHue 0011e00pa3oBaTeJbHOM TUCHUATTHHBI « XHMHS

2.1. OO06beM AUCUMILIMHBI U BUABI YUeOHOIi paboThl

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbI JHCHUTINHBI 78
B T.4.

OcHOBHOE co/iepxaHue 78
B T. 4.

TEOpETUIEeCKOe 00ydeHne 32
[IPAKTUYECKHUE 3aHSITUS 46
B T.4Y. KOHTPOJIbHBIE PaOOTHI

mabopaTOpHBIE 3aHATUS

[IpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 4
MPUKJIATHOT0 MOIYJIA)

B T. U.:

TeopeTudecKoe o0ydeHue 4
[IPAKTUYECKHUE 3aHITHS

mabopaTOpPHBIE 3aHATHS

IMpomexxyTounas arrectanus (1uddepeHHPOBAHHBII 3a4€T) 2
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2.2.

TemaTnuyeckuii JIaH U coaep:xanue fucuumnasl XUMUA

HaumeHoBaHue Conep:xaHue yueOHOro MaTepuasa (0CHOBHOe 1 NMPodecCHOHAIBLHO-0PUEHTHPOBAHHOE), JIA0OPaTOPHbIE U Oo0bem dopmupyemble
Pa3eyioB H TeM NPaKTHYeCKUe 3aHATHS, TPUKIATHON MOIYJIb 4acoB KOMIIeTEeHIINH
1 2 2 4
Beenenne HayuHnble MeTOIBI MO3HAHHUS BelECTB U XUMHYECKHUX ABJIeHUIl. 3HaUeHHe XUMHHU NP 0CBOEHHHU Npodeccuii 1
BxoaHo# KOHTPOJIb 32 KYpC OCHOBHOM LIKOJIbI 1
OcHOBHOe coiepKaHue
Paznen 1. OcHOBBI CTPOEHUSA BelllecTBa 4
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenne aToMOB  ITegpernueckoe 06yuenue 2
XUMUYICCKUX
S JICMEHTOR I CoBpeMeHHast MOJIENTb CTPOCHUS aTOMa. DJIEKTPOHHAS KOHPUTryparus aroMa. Kiaccudukamnust XMMIYECKUX HIIEMEHTOB
PHPOIA XAMHUECKO (s-, p-, d-a;memenThI). BasieHTHBIC 3JIEKTPOHBI. BaleHTHOCTD. DICKTPOHHAS TPUPOIa XUMHUCCKOM CBSI3H. §
RS DJICKTPOOTPHUIIATEIBHOCTh. KOBaNIeHTHAs CBSI3b, €€ PA3HOBUHOCTH M MEXaHU3MbI 00pa30BaHus (OOMEHHBIHN U 2
TOHOPHO-aKIEeNTOpHBIN). loHHast cBA3b. MeTainueckas cBsi3b. BonopoaHas cBs3b. MexMoneKyIsipHbIe
B3aUMOJICHCTBUSL.
M30TONEI, OCHOBHOE U BO30YKIEHHOE COCTOSIHHAE aTOMa, THOPUAN3AINS ATOMHBIX OPOUTATICH.
IIpakTHyeckoe 3ansiTe Nel PemreHue npakTu4yecKMX 3aJaHMI HA COCTaBJIEHHE 3JIEKTPOHHO-TPaHYeCKUX 2
(opmy. d1ementoB 1-4 nepuoaos.
PelieHre mpakTHYECKUX 33JJaHUI HA COCTABJICHUE 3JICKTPOHHO-TpaduiIecKux GOpMyII JIEMEHTOB 1-4 eprooB.
Penienue 3a1anuii Ha UCIIOJIL30BAHME XUMUYECKOW CUMBOJIMKYA U Ha3BAHUI COEIMHEHUN 110 HOMEHKIIATYpe
MEKyHAPOJAHOIO COK03a TEOPETUYECKOHN U MPUKIATHOW XUMUHU U TPUBUAJILHBIX HA3BaHUH 1711 COCTABIICHUSA 2
XUMHUYCCKUX (OPMYIT TBYXaTOMHBIX COSAMHEHUH (OKCHIOB, CYIb()HIOB, TUAPUIOB H T.I1.) U IPYTHX HEOPraHUUIECKUX
COETMHEHHUI OTJENIbHBIX KJIacCOB.
Tema 1.2. OcHOBHOE coiep:kaHHe 2 OK 01
Hepﬂonnq%cmn Teopernueckoe 00y4denne OK 02
3aKOH M Ta0nuia —
JLU. Mensieneesa [lepuonnueckas cucreMa xumuueckux snemeHToB [I.1. MenneneeBa. dusnueckuit cmpica [lepruoanyeckoro 3akoHa
J1.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOHCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U
CJIO’KHBIX BEIIECTB B COOTBETCTBHH C ITOJIOKEHHEM XHUMUYECKOT0 AneMeHTa B [leproanueckoii cucteme. 2

MupoBo33peHuecKkoe U HaydHoe 3HaueHue [lepuonudeckoro 3akona /I.J1. Menneneesa. Ilpornoser [I.11. Menneneena.

OTKpBITI/IC HOBBIX XUMHYCCKHUX JJICMCHTOB.
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IIpakTnyeckoe 3ansaTue Ne2 PenieHue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA
XapaKTepU3alU0 XUMUYECKUX IeMEHTOB «MeTaiuinyeckue / HeMeTaJllIMueCKUe CBOMCTRa,
DJIIEKTPOOTPULATENIBHOCTD U CPOJCTBO K DJIEKTPOHY XMMUYECKHUX HIEMEHTOB B COOTBETCTBHE C UX
DJIEKTPOHHBIM CTPOCHUEM U IOJIO)KEHHUEM B IIEPUOJAUYECKON CUCTEME XUMUYECKUX 31eMeHToB J[. 1.
Menpaeneesay.

Pa3znen 2. Xumuveckue peakiumn

12

Tema 2.1. Tumnsl
XUMHYISCKIX
peakuuii

OcHoBHOe coaep:kaHue

TeopeaneCRoe oﬁyqe}me

KJIaCCI/I(I)I/IKaI_II/ISI 1 TUIIBI XUMHUYCCKHUX peaKuHﬁ C Y4aCTHUECM HCOPIraHUYCCKHUX BCIICCTB. KonugecTBeHHBIE
OTHOIIICHUS B XUMHH. OCHOBHBIC KOJIUYECTBEHHBIC 3aKOHBI B XMMHHU U pacyeThl 110 YPAaBHCHUAM XUMHUYCCKUX
peaKLII/If/'I. Moub Kak CAHNUIA KOJINYCCTBA BEIICCTBA. MOJISIpHaSI Macca. 3aKOHBI COXPAaHCHUS MAaCChl U
OHCPI'UH. 3aKoH ABoraz[po. MOJ'IHpHLIﬁ 00beM ra3os. OTHOCUTEIbHASA INIOTHOCTD ra30B.

PeaKLII/II/I KOMHJIGKCOO6pa3OBaHI/I$I C Y4aCTUECM HCOPraHNYCCKHX BCUICCTB (Ha MpuMEpPE ruIPOKCOKOMIIIICKCOB
OHMHKa 1 aJ'IIOMI/IHI/IFI).

I[IpakTuyeckoe 3anaTue Ne 3 CocraBiieHne ypaBHeHUH peaKkunii coeIUHEHUs, PA3JI0KEeHUs,
3aMelreHus, 00MeHa.

CocraBiieHre ypaBHEHUHN pEeaKIuid COSAMHEHUS, PA3JIOKEHHUS, 3aMEIIICHHs], OOMEHa. Y paBHEHUS PeaKIuii
rOpEeHHs, HOHHOTO0 0OMEHa, OKHCIIEHUSI-BOCCTAHOBIICHHUS.

PacueT KoJIMUEeCTBEHHEIX XapPaAKTCPUCTHUK MCXOJHBIX BEIICCTB U IMTPOAYKTOB PCAKIIUH. Pacuer
KOJTMUECTBEHHBIX XapaKTEPUCTHK MPOIYKTa PEAKIIUU COCTUHEHHS, €CIH OHO U3 BEUIECTB 1aHO B H30BITKE
1/ COAEPKUT NpuMecH. PacyeTr MaccoBoi MM 00bEMHOM 10JIM BBIX0/1a IPOAYKTA PEaKIIUN COEAMHEHUS
0T TEOPETHUYECKH BO3MOXKHOT0. PacueT 00beMHBIX OTHOIIEHUH ra3oB. Pacuet macchl (00beM, KOJTHMYECTBO
BELIECTBA) IPOYKTa peaklli, €CJIM OJTHO U3 BEILIECTB IaHO B BUJE PacCTBOpA C ONPEEICHHON MaccoBOil
oJiell paCTBOPEHHOIO BEILIECTBA.

HpaKTI/I‘leCKOC 3anaTue Ne 4 ypaBl—[el—[l/lﬂ OKHCJIEHHUSI-BOCCTaHOBJIeHHs. CTeneHb OKHCJIEeHUS.
OKHCAUTE]b H BOCCTAHOBUTEJID.

OKHUCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pC€aKkuuu B Ipupoa€, IpOU3BOJACTBCHHBIX ITPOLECCaX U
PKU3HCACATCIIBHOCTH OPraHU3MOB. OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIN NMOTCHIHAJI CPCBbI. CocraBneHue u
YPAaBHUBAHUC OKUCIIUTCIIBHO-BOCCTAHOBUTCIbHBIX peaKquI MECTOOOM 3JICKTPOHHOT'O Oananca. TunuyHbie
HCOPTraHNYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. SHCKTPOJII/B PaCcTBOPOB U pacCIlsIaBOB coJIeii.

OK 01

Tema 2.2.

OcHoBHOE cogep:kaHue

OK 01
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DJIEKTPOJIUTHYECKA
1 TUCCOLIMAIs U
HOHHBIA 0OOMEH

Teopernyeckoe o0yueHue

Teopust anekTpoauTHUEcKOi nucconnanuu. Peakiuu nonnoro oomena. CoctaBieHue peakifii HOHHOTO
oOMeHa MMyTeM COCTaBJICHUS MX MOJHBIX M COKPAIIEHHBIX MOHHBIX YPaBHECHUH.

['uponu3 coneil. 3HaueHHUe THIPOIU3a B OMOJIOrHUYecKUX OOMEHHBIX mporieccax. [I[pumenenue ruaponsa B
[IPOMBIILIIJICHHOCTH.

I[IpakTuyeckoe 3ansiTue Ne 5 Peakuuu ruaposusza

VccnenoBaHue cpebl paCTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU U CJIA0BIMU TIPOTOJIUTAMH, U UX PEAKITHH
C pacTBOpaMH ILIeJ04YH U KapOoHaTta HaTpusi. CocTaBleHUE pEaKIUi THAPOIIN3a COJICH.

Paznmea 3.

CTpoe}me H CBOMCTBA HEOPraHnveCKuX BeUieCTB

Tema 3.1.
Kiaccudukanms,
HOMCHKJIATYpa U
CTPOCHHE
HEOPTaHHMIECKUX
BEILIECTB

OcHOBHOE€ coacpkaHue

TeopeaneCRoe oﬁyqe}me

[IpenMer Heoprannyeckoil xumun. BzaumocBs3p Heoprannueckux BeulecTs. Knaccuduxanus
HeopraHndeckux BemiecTB. [IpocTeie U ciaoxHbIe BenecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEILECTB (OKCHIBL,
UIPOKCH/IbI, KUCIIOTHI, coli). HoMeHKIIaTypa 1 Ha3BaHUE HEOPraHUYECKUX BELIECTB UCXOJIS U3 UX
XMMUYECKON (POPMYIIbI UM COCTABJICHNE XUMUYECKOH (hOpMyJIIbl HCXO0/1 U3 Ha3BaHMsI BELIECTBA 110
MEKyHAPOAHOW MIIM TPUBUAIBHOW HOMEHKIIATYPE.

Me:xmorneKysipHble B3aumozeiicTsus. Kpucramtoruaparel. ArperaTHble COCTOSIHUSI BELLIECTBA.
Kpucrannuueckue u amopHble BelecTBa. TUIbI KPUCTAUIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJIsipHasl,
MOHHAs1, METAJITMYECKasi). 3aBUCUMOCTb (PU3MUECKUX CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEeIIeTKH.
[ [prurHBI MHOrOOOpa3usi BEIIECTB.

CoBpeMeHHBbIE MTPEJICTABICHUS O CTPOSHUH TBEP/BIX, KHUJIKUX U Ira3000pa3HbIX BemecTB. Kuakue
KPHUCTAJUIBI.

I[IpakTHyeckoe 3anaTue Ne6 Pemenne 3a1a4 Ha pacueT MaccoBoii 1011 (Macchbl) XHMHYECKOT0

Perenue 3a1ay Ha pacuyeT MacCoOBOM 10U (MAacChl) XUMHUYECKOTO DJIEMEHTA (COSAMHEHUS) B MOJIEKYJIe
(cmecu). Pemienre mpakTHYeCKUX 3aJaHUH 10 KJIacCU(PUKAMK, HOMEHKJIATYpe U XUMUYECKUM (OopMyaM
HEOPTaHNYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (HAa3bIBATh M COCTABIATH (POPMYITBI XUMHUYECKUX BEIIECTB,
OIpeNIeNIATh MPUHAIEKHOCTh K KIIaccy).

VcTouHuku XuMudecko uHpopManuu (HayyHas W ydeOHO-HAay4Hasl JMTepaTypa, CpeICcTBa MacCOBOMU
uHpopmanuu, cetb HWHTepHer u apyrue). Ilouck wuH(popMmanuu 1O Ha3BaHUAM, HICHTU(PHUKATOPAM,
CTPYKTYpPHBIM (popMysiam.

OK 01
OK 02

OcHoBHOE conepxaHue

OK 01
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Tema 3.2. dusnko-
XUMHAYECKHE
CBOMCTBa
HEOPraHUYeCKUX
BEISCTB

Teopernyeckoe o0yueHue

MeTamisl. O6H_II/IG (1)H31/I‘ICCKI/IG 1 XUMHYECKHe cBoiicTBa MeTaliIoB. CIIOCOOBI MMOJIYYCHUS. 3HaueHHE METAJIJIOB
1 HCMCTAJJIOB B HNPUPOAC U KUBHCACATCIBHOCTH 4YCJIOBCKA W OPraHuU3MOB. KOppO3I/I$I METAJIJIOB: BHUJBI
KOPpO3uu, CITIOCOOBI 3allIUThl MCTAJUIOB OT KOPPO3HH.

Hemeramipl. O0mue Gusnyueckre U XMMUYECKUE CBOMCTBA HEMETa/UIOB. TUNMYHbIE CBOMCTBA MeTaioB [Y -
Y1 rpynn. Knaccugukaius 1 HOMEHKIIaTypa COeIMHEHUH HeMeTauioB. KpyroBopoThl OMOT€HHBIX JIEMEHTOB
B MPUPO/IE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCUA0B, THAPOKCH]IOB, KUCIIOT, COJICH
1 1p.). 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB TMPOCTBHIX BEIIECTB, BOJOPOIHBIX COCAWHEHHWM, BBICIIMX
OKCHJIOB ¥ THJIPOKCHUIOB.

IIpakTnueckoe 3anaTeNe7 CocTaBiieHHe YpaBHEHHH XUMHUYECKUX pPeaKIui

CocTraBiieHHE ypaBHEHUN XMMHUECKUX PEAKIUI C yYaCTHEM MPOCTHIX U CI0KHBIX HEOPIraHUUECKUX BEIIECTB:
OKCHJIOB METaJUIOB, HEMETAJIOB M aM(OTEPHBIX 3JEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBAHUH U
aM(pOTEpPHBIX THIPOKCHUIOB, HEOPraHUUECKUX COJIEH, XapaKTepU3yIOIINX UX CBOICTBA.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOICTBA U MOJIyYEHUE HEOPraHMYECKUX
BCIICCTB.

[IpakTnueckoe 3anaTneNe8 CBolicTBa MeTAJUIOB M HEMETAJLIIOB

I/ICCJ’IC)IOBaHI/Ie (1)I/ISI/I‘ICCKI/IX 1 XMMHYECKHX CBOMCTB METAJIJIOB U HEMETAJIOB. Pemenue SKCIICPUMCHTAJIbHBIX
3agad I10 CBOMCTBAM XMMHYECKHM CBOMCTBAaM METAIOB U HEMCTAJIJIOB, 11O PACIIO3HABAHUIO U TIOJTYYCHHIO
COG)II/IHGHI/Iﬁ MCETAJIJIOB 1 HEMETAJIJIOB.

OK 02

Tema 3.3.
[Ipon3BOACTBO
HEOpPraHUYECKUX
BELIECTB. 3HAUECHUE
1 IPUMEHEHHUE B
OBITY 1 Ha
[TPON3BOJICTBE

OcHOBHOE coacpkanue

TeopeTuquKoe oﬁyqeﬂue

OOmue mnpencTaBieHUs O MPOMBIIUIEHHBIX CHOCO0AaX IOJyYeHUsS XHMMHUYECKHX BEIIECTB (Ha HIpHUMeEpe
[IPOM3BO/ICTBA AMMHUAKa, CEPHOM KHCIIOTHI).

UepHas u nBeTHas Metautyprus. [IpakTudeckoe NpUMEHEHHE 3IEKTPOIIA3a IS ITOTYYEHUS NIEI0OYHBIX,
[11€JI0YHO3EMENIbHBIX METAJJIOB U alfoMUHUS. CTEKJIO U CUIIMKaTHas MPOMBIIIIEHHOCTh. [IpobieMa 0Tx0/10B
11 TOOOYHBIX IPOAYKTOB.

[IpakTnyeckoe 3anaTHeN9 PemieHne NpaKTHKO-OPHEHTHPOBAHHBIX 3aaHUH.

OK 01
OK 02
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Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUM O POJIM HEOPTAHUYECKOM XUMHUHU, HOBBIX HCTOUHHUKOB SHEPTUU
(anmbTepHATUBHBIC HCTOUHUKHU SHEPTHH) B PELICHUH MTPOOJIEM SKOJIOTUIECKOH, YHEPTeTHUECKOM 0€30acHOCTH.
KonTtposbHas padota 2 CBOMCTBAa HEOPTaHUYECKUX BEIICCTB.

Paznea 4.

CTpoeHue M CBOMCTBA OPraHUYEeCKHUX BelleCTB

28

Tewma 4.1.
Knaccudukanus,
CTpOEHHUE U
HOMCHKJIATypa
OpraHUYECKUX
BEILIECTB

OcHOBHOe co/iep:KaHue

Teopernyeckoe o0yueHue

[IpenMer oprannyeckoil XuMuu. B3anMocBsi3b HEOPraHMUECKUX U OPraHUYECKHUX BEIIECTB.

XUMHYECKOE CTPOCHUE KaK MOPSAJIOK COSTMHEHUS aTOMOB B MOJIEKYJI€ COIIACHO MX BaJICHTHOCTU. OCHOBHBIE
[MOJIOKEHUS TEOPUM XUMHYECKOTO CTPOCHMsI OpraHudeckux coenuHeHnii A.M. bytnepoBa. YrieponHslii
CKEJIET OPraHUYECKOU MOJIEKYJIbl. MOJIEKYJISIpHBIEC ¥ CTPYKTYPHBIE (pa3BEpHYTHIE, COKPAILICHHBIC) XUMUUECKHE
(dbopMyIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOCHHUS MoJieKyid. M3oMepuss u H30Mephl
(cTpykTypHas, reoMmerpuieckas (1uc-Tpanc-uzomepusi). KparHoCTh XUMUYECKOM CBSI3H.

[lonste o QyHKUMOHANBbHON rpymme. [lpuHuunel KiIacCUpUKAMU  OPraHUYECKUX COEIUHEHUH.
MexayHapoaHasi HOMEHKJIATypa U MPUHIIUMITBI HOMEHKJIATYPhl OPraHUYECKUX COSTMHEHU.

[IpakTuyeckoe 3anaTHeNe10 HoMeHK1aTYpa OpraHu4ecKnx COeJUHEHNH OTeJIbHBIX KJIACCOB

HOMCHKJIaTypa OpTraHU4YCCKUX COCIH/IHGHI/Iﬁ OTACJIIBHBIX KJIACCOB (HaCI)IHIeHHI)IG, HCHACBIIIICHHBIC U
AQpPOMAaTUYECKUE YTIIIEBOAOPOMIbI, CIUPTHI, (PEHOJBI, ANbJICTUIbl, KETOHBI, KapOOHOBBIC KHCIOTBI W JIp.)
CocTaBiieHHE€ TIOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (DOPMYJI OpraHMYECKHX BEIIECTB OTJEIbHBIX KIJIACCOB,
MCIIOJIB3Ysl X Ha3BaHUs 10 CHCTeMaTHYeCcKoil HOMEHKIIaType. PacueTsl mpocTeiiiieii popmMyIbl OpraHnuecKoit
MOJIEKYJIBI, HICXOJISl U3 DJIEMEHTHOTO cocTana (B %).

OK 01

Tema 4.2.
CBoiicTBa
OpraHUYEeCKUX
coeTMHEHNH

OcHoBHOE cogep:kanue

Teopernueckoe o0yuenune

@DU3NKO-XMMUYECKHE CBOMCTBA OpPraHMYECKUX COEAMHEHUIl  OTHENBHBIX  KIaccoB  (0COOEHHOCTH
KJIacCU(UKALMM ¥ HOMEHKJIATypbl BHYTPU Kjacca; TOMOJIOTMUYECKUH psaa U oOuias ¢gopmyia; U30MEpus;
(du3nyeckre CBOMCTBA; XUMHUECKHE CBOIMCTBA; CIOCOOB! NOTYUYEHHUS):

- TpelerbHBIE YIJIEBOAOPOAbl. [OpeHMe MeTaHa Kak OJWH W3 OCHOBHBIX MCTOYHHUKOB TeIJIa B
[TPOMBIIIJICHHOCTH U ObITY. CBOICTBA MPUPOAHBIX YIIIEBOJAOPOIOB, HAXOXKIACHHE B MPUPOJE U TPUMEHEHUE
QJIKAHOB;

- HCIIPCACIIBHBIC U apOMATUIYCCKUC YTIICBOJOPOIbI. HOJ'II/IMepI/I3aHI/I5I OTUJICHA KaK OCHOBHOC HaIIPpaBJICHUEC €TI0
M CIIOJIb30BaHMA. FOpeHI/IC AllCTUJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOI'O INIAMCHU JISI CBAPKHU U PE3KU

METAJIIOB;

OK 01
OK 02
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- KHCIIOPOJICOICPKAIINE COCTUHEHHS (CITUPTHI ¥ IPOCTHIE AUPHI, GEHOIIBI, ATbJACTHU/IBI U KETOHBI, KApOOHOBBIE
KHCIIOTHI U KX POU3BOIHBIC). [IpakTHdeckoe mpuMeHEeHUE STUIICHIIIUKOJIS, Thuliepuna, perona. [[pumenenue
(dbopManbaeryaa, aneTanbleruia, yKCyCHOM KHCIOThL. MplUla Kak COJM BBICHIMX KapOOHOBBIX KHCIOT.
Mororre CBOMCTBA MbIIA;

- a30TCOJIEprKallIe COSAMHEHUS (AMUHBI 1 AMUHOKHUCIIOTHI, OCJIKHU).

Kiaccudukanuss W OCOOCHHOCTH  OpraHMYecKMX peakuuid. PeakimoHHbie 1EHTphl.  Paaukansl.
[lepBoHavalIbHBIEC TOHATHUS O THUIIAX U MEXaHU3MaX OPraHUYECKUX PEaKIIUi.

HpaRaneCKoe 3anaTueNell Pemenne PACUYECTHBIX 3a/1a4 10 YPABHCHUAM peammifl C yqyacTuemM

PenieHue nenoyvek npeBpameHnii Ha FeHETUYECKYIO CBSA3b MEXKIY KIIaCCaMHM OPraHU4YEeCKUX COCIMHEHUH C
COCTABJICHMEM HA3BAHUI OPraHUYECKUX COCAUHEHUN 110 TPUBUAIBHON MIIM MEXKTYHAPOIHON
CUCTEMAaTUYECKOM HOMEHKIAType. Penienre pacueTHbIX 3a7a4 110 yPAaBHEHUAM PEAKLUH C y4acTUEM

CocraBicHue peaKHI/Iﬁ MNPUCOCAUHCHHA U OKHUCJICHHA HAa IPUMEPC OTUJICHA. Pemenne PACUCTHBIX 3aaa4 C
HCII0JIb30OBAHUEM INIOTHOCTH I'a30B 11O BOAOPOAY U BO3AYXY.

Tema 4.3.
Oprannueckue
BEILIECTBA B
YKU3HEIESITEIbHOCT
1 YeJIOBEKa.
[Ipon3BOACTBO U
[IPUMEHEHNE
OpraHUYECKUX
BEILIECTB B
[TPOMBIIIIICHHOCTH

OcHOBHOe co/iep:KaHue

Teoperuyeckoe o0yuenue

brooprannueckue coenuHenus. [lpumenenue u 6uonoruyeckas poib yriaeBogoB. OKUCIEeHHE yIIeBOAOB -
MCTOYHUK SHEPTUH KUBBIX oprannu3MoB. O01acTu NpUMEHEHNs aMUHOKUCIIOT. [IpeBpaiieHus 0eIKoB MUY B
opranusMme. buonornyeckue ¢pyHkuun 6enaxoB. buonornueckue GyHKIuM KupoB. Poib opranndeckoit Xummun
B pellIeHUH MpoOeM MUIEeBOI 0€30MacHOCTH.

HykenHOBbIE KUCIIOTBI: COCTaB U cTpoeHue. CTpoeHne HykineoTunoB. CoctaB HykinenHoBbIX kucioT (JIHK,
PHK). Posib HyK1€MHOBBIX KUCIIOT B KU3HEAESITEIbHOCTH OPraHU3MOB.

[1pon3BO/ICTBO OpPraHUYECKUX BEIIECTB: MPOM3BOJACTBO MeTaHoia, nepepadorka Hedrtu. ITommdTmineHn kak
KPYITHOTOHHAKHBIM TMPOAYKT XHMHYECKOro npousBoacTBa. [IpumeHenume »stmiena. IIpousBoactBo u
[IPUMEHEHUE KayuyKa U PE3UHBI.

CHHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHyeckoe NCIoIb30BaHUE BOJIOKOH.
CuHTEeTHYeCKHE TUIEHKU: U30JIALUS ISl IPOBOOB, MEMOPAaHBI Il OTIPECHEHUS BOJIbI, 3AIUTHBIE TUICHKHU JJIs
ABTOMOOMIIEH, TUIACTBIPU, XUPYPrUYecKue MoBsI3kU. HOBbIe TEXHONIOTMH aibHEUIIEro COBEpPIIEHCTBOBAHUS
[TOJIMMEPHBIX MaTEPUAIIOB.

Ponb opraHnueckoil XMMUU B pEIICHWU MpoOJieM 3HEepreTHyeckoi 0e30MacHOCTH, B Pa3BUTHH MEAMIIMHBI,
CO3JIaHMH HOBBIX MaT€pPHaIOB, HOBBIX UICTOYHUKOB SHEPTUH (AIbTEPHATUBHBIC HCTOUYHUKH SHEPTHHN).

OK 01
OK 02
[IK 2.1; 2.4
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IIpakTuyeckoe 3aHAaTHeNel12 PenieHne NPaAKTHKO-OPHEHTHPOBAHHBIX 3aJaHMH 1O COCTABJIEHHIO

Perienue npakTHKO-OPUCHTUPOBAHHBIX 33J]aHUHN TI0 COCTABICHHIO XUMHUECKUX PEAKIIUH, OTPAKAIOIIIX
XUMHYECKYIO0 aKTUBHOCTh OPTaHUYESCKUX COCIMHEHUH B Pa3IMYHBIX cpeax (MIPUPOIHBIX, OMOJOTHIECKHX,
TEXHOTCHHBIX ).

KonTponbHo-0000matonmii ypok. CTpyKTypa v CBOMCTBA OPraHMUECKUX BEIIECTB.

Pazgea 5.

KuneTrnueckue n TEPMOANHAMHUYECCKHUEC 3AKOHOMEPHOCTH MNPOTEKAHUA XUHMHYECCKUX peakum‘i

12

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTHU
[MPOTCKAHUS
XUMHYECKUX
peakuii

OcHoOBHOe coaep:kaHne

TeopeaneCRoe oﬁyqe}me

Xumuueckue peakiun. Kinaccupukanus XuMHUECKUX peakuid: o (pa3oBoOMy COCTaBy (TOMOT€HHBIEC U
reTeporeHHbIe), [0 NCIOIb30BAHUIO KaTaln3aTopa (KaTaIMTHYECKUEe U HEKaTATUTUUECKHE).

CKOpOCTh peaKInu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (JaKTOPOB: MPUPOJIBI PEArHPYIONINX BEIIECTB,
KOHIICHTPALMU pearupyrommux BelecTs, TeMieparypsl (npasuwio Bant-I'odda), miomann peakinoHHOM!
[MOBEPXHOCTH, HAJTU4M KaTanu3aropa. Poip karamm3aTtopoB B IPUPOJE U MPOMBIIIIIEHHOM IIPOU3BOJICTBE.
OHeprus akTUBallMK. AKTUBHPOBAaHHbIN KoMmIuleke. KatanusaTopsl u katanus. Ponb kaTanu3atopos B
[IPUPOJIE Y IIPOMBIIILIEHHOM IIPOU3BOJCTBE.

[IpakTuyeckoe 3anaTHeN213 U3ydyeHne 3aBUCHMOCTH CKOPOCTH XMMHYECKOI peakiuu OT
KOHIIEHTPAlMU Pearupyoumnx BelecTB U TeMIepaTyphbl.

OrnpeznenieHne 3aBUCUMOCTH CKOPOCTH PEaKIUMU OT KOHLEHTpaluu pearupyromux BeuiecTB. VMccnenoBanue
3aBUCHMOCTH CKOPOCTHU PEAKIIUM OT KOHIeHTparuu. Onpe/iesieHue KOHCTaHThl CKOPOCTH PEaKIuu

1. JIaboparopHas pabota «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH peaKkliu OT TeMIepaTypsh». MccrienoBanue
3aBUCUMOCTH CKOPOCTH PEAaKIMU OT TEMIIEPATYphl. Pacuer sHeprun akTUBAIUU PEAKIIUU.

Perenrie mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUI HA aHainu3 (PaKTOPOB, BIUSIONINX HA MU3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIIuu.

OK 01
OK 02
[IK 2.1; 2.4

Tema 5.2.
Tepmonunamuuecu

OcHOBHOE coacpkanue

TeopeTuquKoe oﬁyqeﬂue

OK 01
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e 3akoHoMepHOoCTH [Kitaccubukamust XUMHUECKHX PEaKIIUH: 10 TeII0BOMY dPdekTy (IK30TepMHUUECKHUE, SHIOTEPMUUECKHUE), IO OK 02
9
[IPOTEKAHUS obOpatumocTH (0OpaTuMble M HeoOpaTuMbIe). TemnmoBbie APPEKTh XUMHUECKUX peakiuid. TepMoXxumMuaeckue
XUMHYSCKIX ypaBHeHHs. OOpaTUMOCTh peakIuii. XMMHUYECKOE PAaBHOBECUE M €r0 CMEIIEHUE MO/ JEHCTBUEM Pa3IMUHbIX
peakiuii. (hakTopoB (KOHIICHTpAIUsSI PEareéHTOB MJIM IMPOIYKTOB PEaKIMH, TaBJICHHE, TEMIEparypa) IS CO3JIaHus
PaBHOBecue ONTHUMAJIBHBIX YCIOBUM MPOTEKAHUA XUMHUYECKUX MTPOIECCOB.
XUMHUYECKUX [TonsTre 00 »HTANBIUU U dHTponHH. DHeprus ['n66ca. 3akon ['ecca u ciencTBus u3 Hero. Poib cMereHus
peakuuii PaBHOBECHSI B TEXHOJIOTUYECKUX MPOIIECCaXx.
I[IpakTuyeckoe 3ansaTie Nel4 Biusinue pa3jimyHbIX (PAKTOPOB HA U3MEHEHHE PABHOBECHSA XMMHUYECKHX
[Tpunnumn Jle Hlatense. Bausaue pa3nuvabix (akTOPOB HA U3MEHEHHUE PAaBHOBECHS XUMHUYECKUX PEAKIIUM.
3aKOH JIEWCTBYIOIIMX MAacC U KOHCTaHTa XMMHUYECKOTO paBHOBecHs. PacueTsl paBHOBECHBIX KOHILIEHTpAIUH
pearupyromux BEIECTB U MPOIYKTOB peakiinid. PacueTsl TermoBoro 3¢ eKra peakiuu.
PasgeJ 6. JIncnepcHble CHCTEMBI
Tema 6.1. OcHOBHOe co/iep:KaHue OK 01
JlucnepcHbie TeopeTndeckoe oGyuenne OK 02
CHUCTEMBI U OK 07
(baKTOpB! KX Jucniepcubie cucteMbl. Komonaneie cucteMbl. ICTUHHBIE paCTBOPBI.
CToﬁrI;HBocm PactBopenne kak (Qusnko-xuMuueckuii mporecc. PactBopel. CrocoObl TPUTOTOBJICHHS PacTBOPOB.
Y PactBopuMocTs. MaccoBasi 107151 pacTBOpEeHHOTO BeriecTBa. [IpenenbHo MOMyCcTUMbIE KOHLEHTPAMU M MX
HCIIOJIE30BAHKE B OI[EHKE DKOJOTHYECKOM 0E30IMacHOCTH.
Kiaccudukanus 1ucrnepcHbIX cucTeM 1o coctaBy. CTpoeHue u (akTOpbl YCTOMYUBOCTH TUCTIEPCHBIX CUCTEM.
Pacrio3HaBaHne UCTHHHBIX PACTBOPOB, KOJJIOMIHBIX PAcTBOPOB M TrpyOoaucmepcHbix cucteM. CTpoeHue
MUILIEeIUTBI. PaccenBaHme cBeTa MpU MPOXOXKIEHUN CBETOBOTO MyYKa Yepe3 ONTUUYECKH HEOAHOPOIHYIO CPEIy
(o dexra Tunpans).
I[IpakTuyeckoe 3anaTue Nel6 Pemenue 3a1a4 Ha NPUTOTOBJIEHHE PACTBOPOB.
Perrenue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB.
PelieHre NMpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUK HA JHUCIEPCHBIE CUCTEMBI, UCIOJIb3yEMbIE B
OBITOBOM W TIPOW3BOJCTBEHHOW JEATEIHLHOCTH UYEJIOBEKA, C TMO3UIMH HKOJOTHYECKON Oe30macHOCTH
[MOCIEACTBHUI U TPaMOTHBIX PEIICHUH TPOOIIeM, CBI3aHHBIX C XUMHUEH.
Tema 6.2. OcHOBHOe coep:kaHue OK 01
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lccrnenoBanue IIpakTuyeckoe 3ansitue Nel7 PacTBopbl OK 02
CBONCTB PacTBOpbBI 331aHHOM (MOJISIPHOM ) KOHLIEHTPALUU (C IPAKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMH),
NTMCIIEPCHBIX OIIpEeAEIICHUE CPeabl BOIAHBIX PACTBOPOB.
CUCTEM JUIS UX
J—" IIpakTnyeckoe 3ansaTue Nel8 HcciienoBanue q1ucnepcHbIX CHCTEM.
ICHTH(DUKALIY N
A I CBolicTBa IUCIIEPCHBIX CUCTEM Pa3HBIX BUJIOB: CYCIIEH3UH, YMYJILCUH, KOJUIOUAHOrO pacTBopa. CpaBHEHHE
CBOMCTB HCTUHHBIX U KOJUIOUJHBIX PACTBOPOB, BBISBIEHUE OCHOBHBIX PA3IN4YUNA MEX1Yy HUMH.
Pasnea 7. KauecTBeHHbIe peakiiu 00HAPY KeHUs] HEOPraHUYEeCKUX M OPraHMYeCcKHUX BellecTB
Tema 7.1. OcHOBHOe co/iep:KaHue OK 01
ObHapysxenue [IpakTnueckoe 3ansaTHe Nel9 KayecTBeHHBbIe XMMHYECKHE PeaKIIUH, XapaKTepHbIe I 00HAPY/KeHHU s OK 02
HEOPraHUYECKUX
CATHOHOB K KayecTBeHHBIE XUMHUECKUE PEaKIUH, XapaKTepHble JUIsl OOHAPYKEHUSI HEOPraHUYECKUX BEIeCTB (KaTHOHOB
AHIIOHOB 1 aHMOHOB). CocTaBieHUE ypaBHEHUN peakinii oOHapyxeHust katuoHoB [—VI rpynmn u aHMOHOB, B T.4. B
MOJICKYJIIPHOM ¥ MOHHOH (opMax.
Peakiiuy 0OHapyKEHUsI HEOPTAaHUYECKHX BEIECTB B PEATbHBIX 00BEKTaX OKPYIKAIOIICH CPebl.
[IpoBeieHne KaueCTBEHHBIX peaKluil, HCIOIb3YEMBIX JUIsl OOHApY KEHUsI aHHOHOB: KapOoHarta, (hocdara,
cynbdara, cynbduaa, HUTpaTa, Xaopuaa u ap. Onrucanre HaOIOAAEMBIX SIBICHUH U COCTaBIICHHUE
XUMHUYECKHUX DEAKIINA.
Tema 7.2. OcHOBHOE co/iep:KaHue OK 01
OGHapyxenue IIpakTnyeckue 3aHATHA OK 02
OpPraHUYECKUX
eLLeCTE KayecTBeHHbIE XUMUUECKUE PEaKIUH, XapaKTepHbIe 115l 0OOHApYKEHUsI OTAEIbHBIX KJIACCOB OPraHUYECKUX
5 COEMHEHMI: (EHOJIOB, alb/IErHI0B, KpaxMaia, yKCyCHON KUCIOThl, aMUHOKHCIIOT U Ap.
OTIENbHBIX KJIACCOB
© HOOIE30BAMIEM JleHaTypanuus O€JIKOB IPH HarpeBaHUH, [IBETHbIE PEAKLIUU OEJIKOB.
CocTaBiieHHEe KaYeCTBEHHBIX peaklnuii 0OHapyKEHHs] OPraHUYECKUX COETMHEHUI OTAENbHBIX KJIacCOB.
KaueCTBEHHBIX
peaxkuuin IIpakTnyeckoe 3anaTue Ne20 O0Hapy:KeHHe OPraHNYeCKUX COeIHHECHHUI OT/IeJbHBIX KJIACCOB.
OOHapyXeHHe OpraHMYECKUX COSAMHEHUH OT/IENbHBIX KIaCCOB.
JlabopaTopHas paboTta Ha BEIOOD:
1. JTaboparopHas pabota «KauecTBeHHbIE peaKIIMK Ha OT/IEJIbHbIE KJIACChl OPraHMYECKUX BEIIECTBY.
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEeP:KaHUe (CoaepKAHUE MPUKJIATHOTO MOIYJIs1)
Pasnea 8. Xumus B ObITY M IPOM3BOACTBECHHOM eI TEJILHOCTH YeJI0BEKa OK 01
Tema 8.1. OcHoOBHOE coepxxaHue OK 02
OK 04

Xumus B ObITY U

IIpakTnyeckne 3anaTusa Ne2l
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[MPOM3BOJICTBEHHOHN [JKOJIOTHYECKasi 0€301aCHOCTh MOCIEACTBUN OBITOBOM M IPOM3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEKa, 2 OK 07
NEeSITEIbHOCTH CBsI3aHHAsI C IepepabOTKOM BEIIECTB; TIOMCK M aHAIN3 XUMHUYECKONH HH(POPMAITUH U3 PA3IMYHBIX HICTOYHUKOB 2 K 2.1;2.4
yeloBeKa (Hay4Hast 1 yueOHO-Hay4YHas JIUTEepaTypa, CPeICTBa MaCCOBOM MH(popMaIun, ceTb IHTEpHET U IpyTHe).

Jloknazel (¢ yaeTom Oyaymiei npodeccHOHAIBHON IeATeIbHOCTH ) Ha aHAIU3 HHPOPMAITIH O

[IPOM3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA, CBA3aHHOM C MepepadOTKON U MOTyYEHHEM BEILECTB, a TAKKE C

HKOJIOTUYECKOM 0e30MacHOCTBIO.

3amura goxaana: [IpencrapieHue pe3ynbTaToB pelieHus KEHCOB (BBICTYIUICHHUE C IPe3eHTaluei)

/leppupenunpoBaHHbINi 3a4eT )
Bcero:

78
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3. YcjoBus peajqu3anuu NporpaMmsl 001eo0pa3oBaTebHON JUCHUILIHHBI

3.1. TpebdoBaHUs K MUHUMAJIbHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecneyeHU o

Jis  peanu3anyi  IPOTPaMMBbl  TUCHUIUIMHBI  JOJDKHBI  OBITH  MPETYCMOTPEHBI
CIIeyIOIIKe ClelaIbHbIe MOMEIICHU: YUYeOHbI KaOMHET XUMHUHM W/WIH Y4eOHON XMMHYECKON
naboparopuu.

O6opynoBanue yueOHOro KabuHeTa (HarjsgHbIe MOcoOus ): HaOOPHI MAPOCTEPKHEBBIX
MOJIENIEN MOJIEKYJ1, MOJIEIHN KPUCTAIIIMYECKUX PEIIETOK, KOJUIEKIIUHU IPOCTHIX U CII0KHBIX BEIIECTB
W/WIM KOJUIEKLIUU TOJIMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHUHEpajoB, Tadnuia MeHnaesneesa,
y4eOHbIe GUIBbMBI, IUGPOBBIC 00pa30BaATEIbHBIC PECYPCHI.

TexHuyeckue cpencrBa OOy4dEHMs: KOMIIBIOTEP C YCTPOMCTBaAMM BOCIPOM3BENEHUS
3ByKa, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTUMEANIHAS JOCKA, YKa3Ka-TIPe3eHTEP
JUISL IPE3EHTALUM.

Ob6opynoBanue 1abopaTopuud U pabOYUX MECT JIaOOpATOPUU: MEH3YpPKH, MHUIIETKH-
KareIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JTYIIbI, TPEIMETHBIC U TIOKPOBHBIC CTEKJIA, IJIAHIIICTHI JIsI
KalneJIbHBIX peakiuii, pumpTpoBaibHas Oymara, IPOMBIBAJIKH, CTEKIISIHHBIE IPOOUPKU, PE3UHOBBIE
poOku, (HhoOHApUKH, HAOOP PEAKTHBOB, CTEKIISTHHBIC MMAJIOYKH, ITATHBBI JUUIS TIPOOHPOK; MEPHBIE
UWIMHIPBI, BOPOHKH CTEKJISIHHBIC, BOPOHKHU JIeIUTeNbHbIe HumuHapudeckue (50-100 mur), cTynku
¢ mectukoM, (GpaphopoBbIe YAIIKH, MUHIETHI, PUILTPEI OyMaXKHBIE, BaTa, MapJisi, 4aCOBbIE CTEKJIA,
ANEKTPOILIUTKH, JIAOOpATOPHBIE IITATUBBI, CIIUPTOBBIC TOPENIKHU, CIUYKU, IPUOOD IS MOTyUEHUS
ra3oB (WiM npoOUpKa € Ta300TBOJHON TpyOKo#l), Aepxkarenu s NPOOUPOK, CKISHKH JUIs
XPaHEHHS PEaKTUBOB, pa3fAaTOUYHbIC JIOTKU; XuMudeckue ctakanbl (50, 100 u 200 mu); mmaresnu;
MUHIIETHI; TUTEIbHBIC IIMIIBI, CEKYHAOMEpHI (Taiimepsl), MepHbIe mpooupku (Ha 10-20 mu) u
MepHbIe KoobI (25, 50, 100 u 200 M), BoasHas OGaHsl (MJIM TEPMOCTAT), CTEKIISTHHBIC MMaJIOYKH;
KOHUYeckue Koaobl s TutpoBanus (50 u 100 mi1); MHAMKATOPHBIE MTOJIOCKU s onipeneneHust pH
U CTaHJapTHasl MHIMKATOpHAs IIKala; YHUBEPCAIbHbIN HHAUKATOp; nuneTku Ha 1, 10, 50 M (umm
no3atopbl Ha 1, 5 u 10 mut), GropeTku JJis TUTPOBAHUA, MeIUIMHCKUE mnpuilbl Ha 100-150 mur,
nabopaTopHble W/UIK aHATUTUYEeCKHe Bechl, pH-MeTpsl, cymmnbHbIi mKkad, u ap. maboparopHoe
obopyioBaHue.

3.2. Nudopmanuonnoe odecnevyeHne peaan3aluy NporpaMmbl
OcHoBHasi InTEpaTypa:
1. Xumus ans npodeccuili M CHEIUAIBHOCTEH COLIaJbHO-KOHOMHUYECKOTO U TYMaHHTApHOTO
npodueit: ['abpuensin O.C. : Yuebnuk. - M.: Axagemus, 2022
JlonoiHUTeIbLHAS JJUTEpaTypa:
YueOHas auTeparypa
2. Xumus: yueOHHK JUIst cpeHero npogdeccruoHanbsHoro oopasosanus /fO. A. Jlebenes, I'.
H. ®anees, A. M. T'onry6es, B. H. lllanosai; mox o6mieit pexakmueii I'. H. ®daneesa. - 2-¢ u3j.,
nepepab. u gorn. - Mocksa: M3natensctBo FOpaiit, 2024
HNHTepHeT-pecypcen:
3. KoHmenuuu COBPEMEHHOTO €CTECTBO3HAHUS: DIIEKTPOHHBIN y4eOHUK ApyrneB A.A. u Jp.
otwu. caiit. - http://nrc.edu.ru/est
4. Caiit, copepKaluii OTKPBIThIE YUSOHUKH 10 €CTECTBEHHOHAYYHBIM JUCIUILTHHAM: OQUIL. CAHT.
-2 http://www.college.ru
CaliT, mOCBSIICHHBIM BOMPOCcaM ecTecTBO3HaHus:- http://www.naturalscience.ru
6. CaiiT, MOCBSIIEHHBIN BOITpOcaM dBOIIOIUH :http://www.macroevolution.narod.ru -

o

4. KoHTposb H oleHKa pe3yJbTaTOB OCBOEHHS 0011e00pa3oBaTelbHOI
AUCHHUIINHBI

KoHTpons n oneHka pe3ynbTaToB OOy4YEHMsI OCYLIECTBISIETCA IpEnojaBaTeieM B
nporecce MpOBEACHUS MPAKTUYECKUX 3aHATHI M J1aOOpaTOPHBIX pabOT, TECTUPOBAHMS, & TAKXKe
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BBITIOJTHEHUS 00YYAIOIIUMUCS MHIMBUYaTbHBIX 3a/IaHUH, TPOEKTOB, UCCIIEIOBaHUI. Pe3ynbTaTe
oOydeHusi OMpEeNeioT, YTO OOydJaroImuecs NOJKHBI 3HATh, TOHUMATh U JEMOHCTPUPOBATH MO
3aBEPIICHUH U3yUYEHUSI TUCIUILTAHBI.

Hns  ¢dopmupoBaHusi, KOHTPOJSI U OLEHKH pE3yJbTaTOB OCBOCHUSA yueOHOU
JTUCIUIUIMHBL WCIIONB3YeTCS CHCTEMa OIICHOYHBIX MEPONPHUSITHNA, MPEICTaBISAIONas Cco0oi
KOMIUIEKC ~ y4eOHBIX  MEpPONpPUATHUN, COIJIACOBAaHHBIX C  pe3yJbTaTaMd  OOy4YeHHUS U
chopmynupoBanHbiX ¢ yaetoM @I'OC COO (mpenMeTHbIe pe3ysbTathl o quctuminae) 1 @TOC
CIIO.

Monyas / Paznen /
Ne Tema Pe3yabTar o0yuenus OueHo4Hble MEPONPUSITHS OK
I |OcHoBHOI MoOxyJb
1 DopMyJIHpOBaTH 6a30BbIe
Pasnen 1. MOHSAITUS U 3AKOHBI XUMHH
(OCHOBBI CTPOEHMS
BellecTBA

1.1 |Crpoenue atroMoB  |COCTaBJIATH XUMUIECKHE 1. Tect «CrpoeHne aTOMOB OK 01
XUMHYCCKHUX (Gopmy1bl coerMHeHuii B XUMHUYECKHUX 2JIEMEHTOB U NIPUPOJA
3JIEMEHTOB U COOTBETCTBHHU CO CTENICHBIO  [XMMUYECKOH CBSI3U».

[pupoaa OKHCJICHUS XUMHUYCCKUX 2 33[{31{1/1 Ha COCTaBJICHUE

XMUMUYECKOU CBSI3U  [3JIECMEHTOB, UCXO/S U3 XMMHUECKUX (POPMYJT IBYXaTOMHBIX
BAJICHTHOCTH U coeTMHEHMH (OKCH/IOB, CYTB(UIOB,
HJIEKTPOOTPULIATEIBHOCTH TUAPHIOB H T.IL).

1.2 |[leproanyeckuii XapaxTtepruzoBaTh xumMudeckue [[[pakTHKo-OpueHTHPOBAHHEIE OK 01
3aKOH U Ta0IuIa DIIEMEHTHI B COOTBETCTBUH C UX [TEOPETUUECKHUE 3a[aHUs Ha OK 02
/I.1. MenneneeBa  [OJIOKEHHUEM B IIEPUOJINYECKOM[XaPAKTEPU3ALUIO XUMUYECKUX

CHCTEME XMMHUYECKHUX HIIEMEHTOB: «MeTamdeckue /
hnemenToB J[.M. MenzeneeBa [HeMeTaIJIMUECKUE CBOMCTBA,
HIIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY XMMHUYECKUX
HIIEMEHTOB B COOTBETCTBHE C UX
9JIEKTPOHHBIM CTPOCHUEM U
MOJIOKCHUEM B TIEPUOMUECKOM
CHCTEME XMMHUYECKHUX JIEMEHTOB
J[.1. MennenceBay.
2 |Pa3zgen 2. CocraBasarts ypaBHeHuss 1 |KontpoabHasi pabora «CTpoeHue
Xumnueckune cXeMbl XUMHYECKHX PeaKInii BeuecTBa 1 XUMHYECKHE
peakuuu peakium»
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2.1

THIIBEI XUMHUYECKHUX
[peaxiuit

COCTaBIISATh PEAKITAN
COCITMHEHYISI, PA3JIOKEHUS,
oOMeHa, 3aMeILeHNs,
OKHCITUTEITBHO-
BOCCTAHOBUTEIBHBIC PEAKIIUH U
peakiun
KOMIUIEKCOO0Opa3oBaHus (Ha
MpruMepe THAPOKCOKOMIUIEKCOB
ATIOMHHHS U ITHHKA) C
Y4acTHEM HEOPTaHUUECKUX
BCIIICCTB

1. 3amaun Ha COCTaBJICHHE
YPaBHEHHUI peakLnd:

- COETMHEHWSI, 3aMEIICHHUS,
pasnokeHus, OOMeHa U Peakuii ¢
Y4aCTHEM KOMILJICKCHBIX
COeTMHECHMH (Ha TIpUIMepe
UIPOKCOKOMIUICKCOB JIFOMUHUS U
[MHKA);

- OKHUCIIUTEIBHO-
BOCCTAaHOBUTEIILHBIX PEAKIUH C
MCIIOJTb30BaHNEM METO/Ia
HIIEKTPOHHOTO OajaHca;

- C y4acTHeM KOMIUTEKCHBIX
coeMHEHMH (Ha mpuMepe
FUIPOKCOKOMIUICKCOB IIMHKA U
QTIOMHHHSA ).

2. 3amauu HaA pacyueT
KOJTMYECTBEHHBIX XapaKTEPUCTUK
MPOYKTa PEAKIINH COCTUHCHHUS,
MacCOBOM HJIM O0OBEMHOM T0JTU
BEIX0/1a TPOAYKTA PEAKIIAN
COCIIMHEHMSI OT TCOPETHUUECKU
BO3MOYKHOT0; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYCCTBCHHBIX XapPaKTCPUCTUK
MCXOHBIX BEIIECTB U MPOITYKTOB
peakiuu; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOIYKTa
[peaxIuu, ecii OJTHO U3 BEUIECTB
TaHO B BHJIE PacTBOpa €
OIpelIEICHHOM MacCOBOH noieit
[PAaCTBOPEHHOTO BEIIIECTBA.

2.2 [Dnextponutrdeck (COCTaBIATh ypaBHEHHS 1. 3aganus Ha cocTaBieHUE
ast TUCCOIUAINSA U [XUMUYECKUX PEaKIINU MOJICKYJISIPHBIX 1 HOHHBIX
WOHHBIA OOMEH  [HOHHOT'O OOMEHa C y4acTHEeM|peaKkIuil ¢ yyacTHeM OKCHUIOB,
HEOPraHMYECKUX BEIIECTB  [KUCIIOT, OCHOBAaHUI U coliel,
MOHHBIX peakIuil ruIpoIn3a
COJIe, yCTaHOBJICHHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI.
2. JlabopaTopHas paborta
«Peakiuu ruaponuzay.
3 |Pasmen 3. UccaenoBars crpoenue 1  [KontposbHas padora

CtpoeHnue u
CBOMCTBA
HEOpPraHM4ecKux

BeIIECTB

CBOMCTBA
Heopraﬂuqecmx BCIIECCTB

«CBOJCTBa HEOPraHUYECKHUX
BelIeCTB)»
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3.1

Knaccudukanus,
HOMEHKJIATypa 1
CTpOCHHE
HEOPraHUYECKUX
BEILIECTB

Knaccugunuponartb
HEOpPraHMYECKUE BELIECTBA B
COOTBETCTBHUH C UX
CTpOCHHEM

1. Tect «<Homenkiatypa u
HA3BaHME HEOPTAaHMYECKUX
BEIIECTB UCXOJS U3 UX
XUMHUYECKON (OpMYIIbI TN
COCTaBJICHUE XUMUYECKOM
(dbopMyJIbI HCXO/I U3 HAa3BaHUS
BEIIECTBA 110 MEKTyHAPOIHOM
VI TPUBUAIBHOU
HOMEHKJIATYpPe».

2. 3aiaum Ha pacueT MaccoBOM
110711 (MacChl) XMMHUYECKOTO
hiieMeHTa (COSMHEHNS )B
MOJIEKYyJe (CMECH).

3. [IpakTrueckue 3agaHus Mo
KJ1acCU(UKALMU, HOMEHKJIaType
1 XUMHYECKUM (OpMYyIIaM
HEOPTraHNYECKUX BEIIECTB
Pa3INYHBIX KIIACCOB.

4. [IpakTuueckue 3a1aHus Ha
OIPEACIEHUE XUMHYECKON
AKTUBHOCTH BEILECTB B
3aBHCHMOCTH BU/Ia XUMHUECKOH
CBSI3HM U TUTIA KPUCTATUIMYECKOM

pELIETKY.

OK 01
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3.2 |®usuko- Y craHaBIUBaTh 1. Tect «OcobenHocTH OK 01
XUMUYECKHE 3aBHCHUMOCTH (PU3UKO- XMMUUYECKHX cBoMcTB okcuaos, |[OK 02
CBOMCTBaA XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBAHHIA,

HEOPTraHMYECKUX |[HEOPTaHMYECKHX BEIIECTB  [aM(OTEPHBIX TUAPOKCUIOB U

BEILECTB OT CTPOEHUSI aTOMOB U COJICID.

MOJICKYJI, 8 TAKOKE THIIA 2. 3ajaHKsI HA COCTaBIICHUE
KPUCTAIUTMYECKON PEMIETKH |ynapHeHnii XHMAYECKHX

peaKuuii C y4aCTUEM MPOCTHIX U
CJI0’KHBIX HEOPTaHUYECKUX
BEILECTB: OKCHUJIOB METAJJIOB,
HEMETAIJIOB U aM(OTEPHBIX
HJIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(pOTEePHBIX TUIPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPHU3YIOLINX UX CBOMCTBA
1 CIIOCOOBI MOTYYCHHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKUE 3aJaHUs Ha
CBOICTBA U MOJIYYEHUE
HEOPraHUYECKUX BEIECTB.
JlaGoparopHas paboTa
«CBoiicTBa METAIJIOB U
HEMETAJUIOB.

3.3 [[IpouzBoacTBO OK 01
HEOPraAHIIECKHX O0ocHOBBIBATh 3HaUeHHE U |[[IpaKTHKO-OPHEHTUPOBAHHBIE  |OK (2
BelECTB. [IPUMEHEHNE 3a/1aHUsl 10 COCTABJICHUIO
SHAYCHIE I HEOPraHUYECKHUX BELIECTB B [XUMUYECKUX PEAKIUH C
HpUMEHEHHYE B OBITOBOM U Y4acTHEM HEOPTaHMYECKUX
GBITY 1 Ha MTPOU3BOJICTBEHHOM BEIIECTB, UCIIOJIH3YEMBIX TSI UX
HpPO3BONCTBE e TeTbHOCTH YeNIOBEKa UX [MASHTU(DUKAIIUN U

(hUBUKO-XUMUYECKUMU MTPOMBIIIICHHBIX CITOCOOOB
CBOMCTBaMH [10Jy4CHUS.

4 [Pa3nen 4. HccaenoBars crpoenue 1  |[KoHTposbHasi padora
CtpoeHue u cBoiicTBa opranuvyeckux («CTpoeHuUe U CBOMCTBA
cBOlicTBa BellleCTB OpPraHUuYecKHX BellecTB
OpPraHMYecKux
BeleCTB
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4.1

Knaccudukanus,
CTpOCHHE U
HOMCHKJIATypa
OpraHUYECKHUX
BEILIECTB

Knaccugunuponartb
OpraHNYeCcKHe BEIECTBA B
COOTBETCTBHUH C UX
CTpOCHHEM

1. 3amanug Ha cocTaBiIeHUE
Ha3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHON
I MEKTYHApOIHOM
CHCTEMaTUYECKON
HOMEHKJIAType.

2. 3aaHus HA COCTaBJICHUE
[TOJIHBIX M COKPAILLEHHBIX
CTPYKTYPHBIX (hOpMyJTT
OpraHMYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3agaun Ha oIpeesIeHue
npocteiiien (opMyIibl
OpraHUYECKON MOJIEKYJIBI,
MCXO/1 U3 DJIEMEHTHOI'O COCTaBa
(B %).

OK 01

4.2

CBoiicTBa
OPraHUYeCKHUX
COeIMHEHUN

Y cTaHaBIMBaTh
3aBUCUMOCTH (PH3HKO-
XUMHYECKHX CBOMCTB
OpPraHMYECKHUX BEIIECTB OT
CTPOCHHS MOJICKYJI

1. 3amanus Ha cocTaBieHUE
YpaBHEHUN XUMUYECKUX
peaxiuii ¢ yyactueM
OpraHMYeCKHUX BEIIEeCTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUSI.

2. 3ajaHNs HA COCTABIICHHE
YpaBHEHUN XUMHUYECKUX
peakuuil, WIUTIOCTPUPYIOIIHX
XMMHUYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
NTAHHBIX peaklHi 1
FeHETUYECKOM CBS3U
OpraHUYEeCKHUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHble 3ama4u 1Mo
YPAaBHEHUSIM PEAKIIUM C
YIaCTHEM OPTaHUYECKUX
BEIIECTB.

4. JTaboparopHas paboTa
«Ilonmyuenue sTuneHa u
M3yUYEHUE €ro CBOMCTBY.

OK 01
OK 02
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4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue U [[Ipaktuko-opuentupoannsie  [OK 01
BEIIIECTBA B NpUMEHEHHE OPTaHUYECKUX [337]aHUs TI0 COCTaBJICHUIO OK 02
PKU3HEIEATENILHOC [BEIIECTB B OBITOBOM H XUMUYECKUX PEAKIHid C K 2.1,
TU 4EJIOBEKA. [IPOU3BOJICTBEHHON Y4acCTHEM OPTaHUYECKUX 2.4
[Tpon3BOJICTBO M |I€ATEILHOCTH YEJIOBEKA UX |BELLECTB, UCIIOJIB3YEMBIX JUI UX
pUMEHEHHE (U3UKO-XMUMHUYECKUMHU UACHTU(PUKALIMY B OBITY U
OpPraHUYECKUX CBOWCTBaMHU [IPOMBIIIJICHHOCTH.

BEILIECTB B
MPOMBIIIJICHHOCTH

5 [Pa3pea S. HccnegoBats paBHoBecue [KoHTposibHas padorta
Kunernuyeckue u | CKOpPOCTb XUMHYecKHX |[«CKOpPOCTH XMMHYECKOMH
TepMOANHAMMYEC |PeaKIuii peakI Ul U XHMHYeCKoe
KHe pPaBHOBeCHE
3aKOHOMEPHOCTH
NPOTEeKAHUS
XHMHYEeCKHX
peakuuit

5.1 [Kunernueckue VccnenoBarh BIMsIHUE 1. JJaboparopnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHLIEHTpALIH BHIOOD: OK 02
[IPOTEKAHUS pearupymoomux BemecTB 1 |- «Onpeenenue 3aBUCUMOCTH [IK2.1;
XUMHYECKHIX TEMIIEPATYpPbI HA CKOPOCTh  [CKOPOCTH PEAKLIUU OT 2.4
peaximii XUMHYECKHX PeaKIuii KOHIICHTPALIUU pearupyrommx

BEILIECTBY;

- «Ormpenenenue 3aBUCUMOCTH
CKOPOCTH PEaKLUU OT
TeMIepaTypb».

2. IIpakTHKO-OpUEHTHPOBAaHHBIE
TEOpeTUYECKHE 3aJJaHNs Ha

M3MEHEHUE CKOPOCTHU
XUMHUYECKOU PEaKIUu.

aHayIn3 (PaKTOPOB, BIUSIOLIUX HA
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5.2 [T epmoaunamuyec |MccnenoBars BIUSIHUE 1. 3apaum Ha pacuets! TemoBeIx (OK 01
KHE M3MeHeHHs KoHueHTpanun  pddexTos xumudeckux peakuuii [OK 02
3aKOHOMEPHOCTH  [BEILIECTB, PEAKIIMH CPEIbl U [ OTPEICTICHUE TUIIA PEAKIIUU
MPOTEKAHUS TEMIIepaTypbl Ha CMEUIeHHE ((TI0 TeTI0BOMY PQEKTy: 3K30- U
XUMHUYECKHUX XUMHUYECKOT'O PABHOBECHUS  PHIOTEPMUUYECKHUE).
peaKIHii. 2. [IpakTHKO-OpUEHTUPOBAHHBIC
PaBHOBecHe 3a/1aHKs Ha IPUMEHCHHUE
XUMHUYECKHUX npuHiuna Jle [laTenpe ms
peakiuit HaXO0/ICHUS HAIpPaBJICHUS
CMEIICHUSI PAaBHOBECHUS
XUMUYECKON PEAKLUU U aHAJIN3
(haKkTOpOB, BIHSIONIMX HA
CMEIIEHUE XHMHUYECKOTO
[PaBHOBECHSI.
3. JJaboparopnas padota
«M3yueHne BIUAHUS PA3TMYHBIX
(akTOpOB Ha CMELLEHUE
XUMUYECKOTO PABHOBECHU .
6 Paznea 6. "
ccienoBath aucnepcuoie [KonrposabHas padora no reme

Jlucnepcipie CHCTEMBI «JlucnepcHbIe cCHCTEMBbBI»

CHCTEMBbI

6.1 |lucniepcHbie PaziyuyaTh HCTHHHBIE 1. 3ajaun HA IPUTOTOBIIEHUE OK 01
CHUCTEMBI 1 PacTBOPBI, KOJUIOUIHBIC PAcTBOPOB. OK 02
hakTOpBI HX PacTBOPBI 1 2. IIpakTUKO-OpUEHTUPOBAHHEIE
YCTOMYHUBOCTH rpy0OINCIICPCHBIC CHCTEMBI [pacueTHBIE 3aJaHH HA

Ha OCHOBE XUMHUUYECKOTO UCTIEPCHBIE CHCTEMBI,
OKCIIEPUMEHTA MCIIONIb3yeMbIe B OBITOBOM U
[MPOU3BOJACTBEHHOMN
e TeTbHOCTH YeJIOBEKA.

6.2 [UccaegoBanue VccnenoBath Gpu3uko- JlaGopatopHas pabota (Ha OK 01

CBOMCTB XMMUYECKHE CBOWCTBA BLIOOD):
TACTIEPCHBIX Pa3IMYHBIX BUJIOB - TIpUTOTOBJIEHNE PACTBOPOB;
CUCTEM TUCTIEPCHBIX CHCTEM - HccnenoBanue IucnepCcHbIX
CHCTEM.
7 [Pa3znea 7. HUccienoBaTh CBONCTBA
KauecTBeHHbIEe  |OPraHMYecKUX U
peakiun HEOPraHN4YeCKHUX BellecTB
00HapYKeHU s € HCNOJIb30BAHNEM

OpPraHuvYecKUux v
HEOPraHM4YeCKuX
BeLLECTB

Ka4eCTBEHHbIX peaKkuuii
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7.1 |(O6HapyxeHHe VccnenoBath kauecTBeHHBbIE (1. JlabopaTopHas paborta (Ha OK 01
HEOPraHMYECKUX [pEaKI[MM HEOPTaHUYECKUX  [BBIOOD):
KAaTHOHOB U BELIECTB - AHaJUTHYECKUE PEAKIIUU
AHHOHOB kaTUOHOB [-VI rpym;
- AHQJIUTUYECKHUE PEaAKIUU
AQHUOHOB.
2. [lpakTuueckue 3aaHus HA
COCTaBJICHUE YPAaBHEHUI
peaxkuuii oOOHapyKEeHUS
KaTUOHOB [-VI rpynn u aHHOHOB,
B T.4. B MOJIEKYJIIPHOW U HOHHOM
dbopmax.
7.2 |ObHapyxxeHue VccnenoBath kauecTBeHHbIe |1. JlabopaTtopHas pabota (Ha OK 01
OpraHUYEeCKUX peaklKi OPraHUYECKUX BEIOOD):
BELIECTB COEIMHEHUI OTAENbHBIX - KauecTBeHHble peakiuu Ha
OTJIEIbHBIX KJIACCOB OTJIEIbHBIE KIIacChl
KJIACCOB C OpraHMYECKUX BEIIECTB;
VCII0JIb30BAHUEM - KauecTtBeHHb1l1 aHanus3
KaueCTBEHHbBIX OpraHUYeCKUX COETUHEHUH 110
peakuuii (YHKIIMOHATBHBIM TPYIIIaM.
2. IlpakTueckue 3a1anus Ha
COCTaBJICHUE KaYECTBEHHBIX
peaxiuii oOOHapyKEeHUS
OPraHUYECKUX COCTUHECHUM.
8 [Paznea 8. OueHuBaTh NOCJAEACTBUSL (3alUTA JOKJIAA0B Keiica (¢
Xumus B ObITY H [OBITOBOM M y4eToM Oyayuiei
MPOM3BOJACTBEHH |[IPOM3BOJACTBEHHOMI npogecCHOHAIBLHOM
0ii 1eATEeJIbHOCTH |1eATEJIbHOCTH Y€JIOBEKA C |1eATeJIbHOCTH)
yeJioBeKa MO3MIHI IKOJIOTHYeCKOi
0e3onacHoCTH
XuMmus B ObITy 1 |OLIEHUBATh MTOCIIEICTBUS Tokmaz Keiic (¢ yueTom OK 01
MPOU3BOJICTBEHHO |[OBITOBOM U 6y ayweit npodeccHoHaTbHOl 8§ 8421
Il 1eATeTbHOCTH  [IPOU3BOJICTBEHHOM nesTenpHOCTH) Bo3MosKHbIE OK 07
yeloBeKa [ESTENbHOCTH YENOBEKA € lranr pattnn. 1K 2.1;
TMO3HUIIMH KOJOTHYECKOH |1 ]orenenue kaumaTa u 2.4

0€30IaCcHOCTH

BHICBOOOK/ICHHE I'a30BbIX
THIPATOB CO THA OKEaHa.

2. Bynyniie matepuaisl st
aBHMa-, MallIMHO- U
MPUOOPOCTPOCHUS.

3. HoBble MaTepuaitsl Juist
COJTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE

PaCTUTENBHBIX IIPENapaToB.
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