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PaGouas mporpamma yueOHOTO TIpeMeTa XuMusi pa3padoTaHa B COOTBETCTBUU CO
CJIETYIONTUMU HOPMATHBHBIMH IOKYMEHTAMU:

. ®denepanpHbiii 3akoH «OO0 oOpazoBanmu B Poccuiickoit deneparun» oOT
29.12.2012 N 273-®3;

. [Mpukaz MunuctepctBa mnpocsemeHuss P® ot 24.05.2022 Ne 762 «O06
YTBEPXKACHUM TOpsAKA OpraHM3allil M OCYIIECTBICHHUS  00pa3oBaTeNIbHOM
JESATEILHOCTH O 00pa30BaTENbHBIM NPOrpaMmaM CpeaHEro mnpodeccuoHaIbHOTO
oOpazoBaHus» ¢ n3MeHeHussMu Ha 20 nexadps 2022 rona;

. [Ipuka3 MununcrepcrBa npocsenieHuss PO ot 12 asrycra 2022 r. Ne 732 «O
BHECEHMM U3MEHEHUN B (enepanbHblii TOCYAapCTBEHHBIA 00pa30BaTEIbHBIM
CTaHAapT cpeqHero odiero oOpa3oBaHusl, yTBEPKIECHHBIN MpukazoM MuHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 masg 2012 r. Ne 413»

. [Tpukaz MunnctepctBa npocBemieHuss PO ot 18 mas 2022 r. Ne 343 «O06
yTBEpXKACHUH (eAepaTbHOTO TOCYAapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa
cpeaHero npodeccuoHaNbHOrO  00pa3oBaHus 1O  creunasnbHocTH  19.02.12
TexHOMOTHS MTPOTYKTOB MUTAHUS KUBOTHOTO TIPOUCXOKICHUS

. [IpumepHoii mporpamMmmoil  001I€00pa30BATENLHOIO Y4eOHOro MpeameTa

Xumust 1u1si TpoPeCCHOHATIBHBIX 00pa30BaTEIbHbBIX OpraHU3alnii, peKOMEH/I0BAaHHON
®denepabHBIM  TOCYJIaPCTBEHHBIM aBTOHOMHBIM  yupexjaeHueMm «DenepanbHblid
UHCTUTYT pa3BuTusi oopazoBanus» (PI'AY «OUPO») ot 30 Hos16ps 2022 r.
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1.00mas xapakTepucTuka padodeil nporpaMmsl 001e00pa3oBaTeIbHOM
AUCHUIIIMHBI « XUMHA»
1.1, MecTo AMCHMIUIMHBI B  CTPYKTYpe  OCHOBHOIH  mpodeccHOHATbLHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI

OomeobpazoBatenbHas AUCIHILTIHA « XUMUSD ABIAETCS 0053aTeNbHOM 4aCThI00011€00Pa30BATENBHOTO KA
obpasoBartesbHOl mporpammbl B cootsetctsin ¢ ®IOC CIIO no npogeccuu/cneyuanvhocmu
19.01.19 Annapamuuk- onepamop npou3zeo00cmea npooyKmoe nUmaHus
HCUBOMHO20 NPOUCXOHCOCHUSA
TpynoeMkoCTh TUCTIMIUTMHBI «XUMHUSI» HA yTayOJIeHHOM ypoBHE cocTaBisieT 133 yaca,

13 KoTopbix 101 uaca — 6a30BbIit Moy b (7 pa3aenoB) u 32 daca — IPHUKIAHOR MOIYIIb (2
pasziena), BKJIIOYAIOMIUNA MPAKTUKO-OPMEHTHPOBAHHOE COJEpXkAHUE, YCUIIMBAIOLIEe
poQUILHYIO COCTABIISIONIYIO IO KOHKPETHOM MPO(ECCuu WK CreuaaIbHOCTH.

[lpuknagHoit Momynb BKIIOuYaeT jaBa pasnena. Pazmen 8 «Xumust B ObITY U
NPOU3BOJICTBEHHOM  JICATENIBHOCTH  YeNOBEKa»  peanmusyeTcd  Uid  Bcex
npodeccuil/crenuanbHOCTE Ha MaTephale KeiCoB, CBA3aHHBIX C  JKOJIOTUYECKOM
0€30MacHOCTbI0 U OLIEHKOW  MOCTEACTBUH  OBITOBOM U MPOM3BOACTBEHHOW
AEATENBPHOCTH, 1O  OTpacis M  Oyaymied  mpoQecCHOHATbHOW  JEATENbHOCTH
o0yyJarommxcs.

Tematuka pasmena 9 BapwpupyeTcs 1o 00beKTy Oyaymied mnpodeccuoHaTbHOM
JICSITENILHOCTH CTYJEeHTOB — Ouocdepa (KuBbIe OpraHu3Mbl) WM TexHochepa
(TeXHONOTHYECKUE 0OBEKTHI):

— JUIS YKPYIHEHHBIX Ipyri crenuanbHocTei / mpodeccuit 19.00.00 pekomenayercs
TeMatuka «lccnenoBanne u XMMUYECKUH aHATH3 00BEKTOB OMOCHEpH;

[lepuon 00y4eHus u pactpeeeHue mo ceMecTpam onpesenseT 00pa3oBaTebHast
OpraHu3alys CaMOCTOATENBHO, C Y4ETOM JIOTHKH (HOPMUPOBAHUS TIPEAMETHBIX PE3yIbTaTOB,
001uX 1 MPoheCCHOHATBHBIX KOMIIETEHIINH, MEKIPEIMETHBIX CBA3EH C JAPYTUMHU
JUCIUIUTAHAME 00111e00pa30BaTenbHOro U 001IenpoheccHOHATLHOTO IUKIO0B YUeOHOTO TIIaHa.
1.2, Llenu u MIaHUpyeMble Pe3yJabTaThl OCBOCHHS THCIMILTHHBI
1.2.1. Hleaun u 3a1a4u AHCHUILTHHBI

®opMHUPOBAHUE Y CTYACHTOB XUMUYIECKOH COCTABNAIOIICH €CTECTBEHHO-HAYYHOU KaPTHUHBI
MUpa KaK OCHOBBI MPHHATHS PENICHWH B JKM3HEHHBIX M TPOU3BOJICTBEHHBIX CUTYAIIHSX,
OTBETCTBEHHOTO TOBEJICHNS B IPUPOIHOI Cpeje.

3ajaun MUCHUITHHBL:



1) cthopmupoBaTh NOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS  XUMHYECKHX
TMPOLIECCOB W SIBJIICHUH B OKPYKAIONIEH cpene, IIENOCTHOW HAyYHOHW KapTHHBI MHpa,
B3aMMOCBS3H ¥ B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHUS MPOBOAWUTH pacuyeThl IO XHMHUYECKHM (GopMyiIaM H
YPaBHEHUAM XMMHMYECKMX PpEAaKUWH, IUIAHUPOBAaTh W HHTEPIPETUPOBATH PE3YJIBTATHI
XUMHYCCKUX SKCIICPUMCHTOB,

3) chopMupOBaTh  HABBIKM  TPOBEACHHS  XUMHYECKHX  OKCICPUMEHTAIBHBIX
MCCTICIOBAHNN C COOMIONCHUEM TPaBHI 0O€30MacHOTO OOpamieHusl C BENmIECTBAMH H
na0opaTOPHBIM 000PYIOBAHHUEM;

4) pa3BUTh YMCHHS aHATM3UPOBATH, OICHUBATH, IPOBEPATH HA IOCTOBEPHOCTD M 0000IIATh
HHQOPMAINIO XUMUIECKOTO XapakTepa U3 PasTMyYHbIX HCTOYHUKOB;

5) chopmupoBaTh YMECHMS TPOTHO3UPOBATH IIOCICACTBHSA CBOCH JEATEIBHOCTH U
XMUMUYECKHX TPUPOJIHBIX, OBITOBBIX M IIPOM3BOJICTBEHHBIX MPOIIECCOB,;

6) chopmupoBaTh MOHHMAHHE 3HAYMMOCTH JOCTIDKCHHH XHMHYCCKOH HayKd H
TEXHOJIOTUH JIJI Pa3BUTHS COLMATBHON M MPOM3BOJCTBEHHOM chep.

1.2.2. Ilnanupyembie pe3yJabTaThl OCBOEHHSI 001e00Pa30BATeIbHON JHCHUILIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocnose PI'OC COO



Kon n HauMeHoBanue
(opmupyemMbIx
KOMIIeTeHI Uil

HﬂaHpreMble pe3yJabTaThl 0CBOCHUS AUCHHILUIHHBI

O6mme’

JucuumInHapHbIe’

OK 01. Bribupats
CIIOCOOBI PEeLIEHUS
3amaq
npoQecCHOHANBHOM
IEATeLHOCTH
TIPAUMEHHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yactu TPyAOBOT'0 BOCITUTAHUS

- TOTOBHOCTb K TpYAy, OCO3HAaHHE IIEHHOCTH MAacTepCTBa,
Tpyaoooue;
- TOTOBHOCTh K aKTHUBHOM JICATEIBHOCTH TEXHOJOIMYSCKOH M
COLIMAIILHOW  HANPaBICHHOCTH, CIIOCOOHOCTh  MHHI[MUPOBATD,
IUIAHUPOBAaTh U CaMOCTOSITEIBHO  BBIMIOJIHATH  TaKylo
JIeSITEILHOCTD;
- HHTEpPEC K pa3nuuHbIM  cdepaMm  TPpodhecCHOHATBHON
JIeSITENLHOCTH,
OBiajeHne yHHBePCAIbHBIMH  y4eOHBIMH  T03HABATeJIbHBIMH
JAefCTBHAMU:

a) 0a30Bble JIOTHYECKHE JefCTBHS:

- CaMOCTOSATENBHO (POPMYIHPOBATH M AKTYaIU3UPOBATH TIPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYLIECTBEHHBIM NPHU3HAK WM OCHOBAHHA JIs
CpaBHEHNS, KIaccupuKamu 1 0000IIeHNS;

- OTIpeNIeNATh IENH AESTENbHOCTH, 33/1aBaTh TTapaMeTPhl U KPUTEPHH
VX JOCTIKCHUS;
- BBIBJIATH  3aKOHOMEPHOCTM W  TPOTUBOpPEYHS B
paccMaTpUBAEMBIX SBICHUSX;

- BHOCHTh KOPPEKTUBBI B  JICATEIBHOCTh,  OIIEHMBATH
COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OIICHUBATH PUCKHU TIOCTIEICTBHIA

ACATCIIbHOCTH,

- BIQJIETh CHCTEMOM XMMHUYECKUX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATr af0IIHE (XMMUYECKMH ~ DJIEMEHT,  aTOM,
3JIEKTPOHHAs 000JI04Ka aTOMa, S-, P-, 0-3JE€KTPOHHBIE OPOUTAIIH ATOMOB,
BAJICHTHOCTb, ~ 3JIEKTPOOTPHULATENLHOCT, ~ CTEHECHD
OKHUCJICHHS, XMMHYECKas CBS3b, MOJb, MOJIIPHAS Macca, MOJAPHBIA

IIOHATHUA

MOH,  MOJIeKyJa,
00beM, yriepoaHbIi ckeneT, PyHKIMOHAIbHAS TPYIIIA, PajJuKall, H30MEpHs,
M30MepbI, TOMONOTUYECKHIT Psil, TOMOJIOTH, YTTIEBOJOPO/IBI, KHCIOPOI- U
a30TCOZIEpIKAIIME COCAMHEHUS, OMOJOTUYECKHM AKTUBHBIC BEIECTBA
(YrneBofbl, JKUpBI, OENKH), MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIAPHBIE COEAMHEHUS, KPUCTAIUIMUECKAsT PEIIEeTKA, THIIbI
XUMHYECKUX PEeaKUil (OKUCIUTENbHO-BOCCTAHOBUTENBHbIE, IK30- U

SHAOTCPMHUYCCKUC, peakunu HOHHOT'O O6MeHa) , pacTBop,
SJICKTPOJIUTHI, HEJJICKTPOJIUTEI, SJICKTPOJIUTHYCCKASA Aucconuanms,
OKHUCJIUTEC]Ib, BOCCTAHOBHUTEC]Ib, CKOPOCTbH XMMUYECKOH pcakuuu,

XHUMHYECKOE DABHOBECHE), TEOPHH M 3aKOHBI (TEOPHS XMMHYECKOTO
CTpoeHMs1 opranmdeckux BemectB A.M. bytieposa,
JIIEKTPOJUTUYECKOM  JUccolManuy, nepuoanueckuil 3akon J[.U.
MenneneeBa, 3aKOH  COXpaHEHHS ~ MAacchl),  3aKOHOMEPHOCTH,
CHUMBOJINYECKHAN  SI3BIK (akTonmoruIeckue

TEOpusl

XHUMHH, CBCIACHUSA O

CBOﬁCTBaX, COCTaB€, TIIOJIy4YCHUHU U 0€30IMacHOM  HCIOJIb30BaHUN
Ba)KHEHIITNX HCOPraHM4YE€CKUX MW OPraHUYECKUX BCIICCTB B 6LITy nu
HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA,

- YMCTb BBIABJIATH XapaKTCPHBIC IPU3HAKU U B3aUMOCBA3b

! YkasbiBatoTcst IMYHOCTHBIC W MeTAIpeAMeTHBIe pesyibratel 13 ®TOC COO (B mocnenteii penakumm ot 12.08.2022) B orriaronsHoi dopme, GopMHPYeMbie 00LIE00Pa30BATENBHON AMCIHTLIHHOMN

2 I[I/ICHI/IHJ'II/IHapHLIC (Hpe)lMeTHLIe) PE3YJIbTAThl YKa3bIBAIOTCA B COOTBETCTBUU C METOIUKON npernogaBaHus IUCHUIUIMHBI




- pa3BUBaTh KPEATHMBHOE MBIIUICHHE TPU PEIICHUH >KHU3HEHHBIX
npo0emM

0) 0a30BbIe HMCCIEIOBATENbLCKHE AEiCTBHS:

- BIIJIeTh HABBIKAMH y4EOHO-HMCCIIEIOBATENILCKOM W MPOEKTHOM
JIeATENLHOCTH, HABBIKAMY PA3peIeHHs pobIeM;

- BBISBIIATH IPUUMHHO-CIIE/ICTBEHHBIE CBS3H M aKTYalU3UpOBATh 33714y,
BBIIBUTaTh THIOTE3y €€ pELICHUs, HAXOAWTb APryMEHTBl I
JI0Ka3aTeJbCTBA CBOUX YTBEPIKICHUI, 3a/1aBaTh MApaMeTPhl U KPUTEPHH
peleHus;

- AQHAIM3UpPOBATh TIOJIyYEHHbIE B XOJE pELICHUS 3aJauu
pe3ylibTaThl,  KPUTUYECKM  OLEHUMBATh  HMX  JOCTOBEPHOCTb,
HPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBHUSX;

- YMeTb TEPEHOCUTb 3HAHMSA B [O3HABATEIbHYI) M MHPAKTUYECKYIO
00J1aCTH JKU3HEAEATCIHHOCTH,

- yMeTh MHTETPUPOBATH 3HAHUS W3 PaA3HBIX MPEIMETHBIX
oOJacrei;

- BBIBUTaTh HOBBIE WJEH, MPEAJIaraTb OPUTHHAIBHBIE MOJXOIbI U
pelIeHus;

- CIIOCOOHOCTh MX KCIONB30BAHMS B IO3HABATCILHOW U
COLMAILHOM ITPAKTUKE

N3YYCHHBIX HOHHTI/II;'I, NPUMCHATL COOTBCTCTBYIOIIMC IIOHATHUA IIPU
OIMMCAHMK CTPOCHUA U CBOICTB HCOPraHMYCCKUX © OPraHUYCCKUX
BELLECTB U UX IIPEBPAILEHUH; BBIABILATH B3aUMOCBS3b XUMUYECKUX 3HAHUM
C HOHATHAMM M IPEICTABICHUSAMU JPYIMX €CTECTBCHHOHAYYHBIX
IIPEAMETOB;

- YMCTb HUCHOJIb30BATb HAMMCHOBAHUA XUMHUYCCKUX COGZ[I/IHGHI/II\;I
MEKIYHApOJHOIO COH03a TEOPETUYECKOW M IPHKIAJHOM XUMUM U
TPUBHAJIbHBIC HA3BAHMS BAKHEMIIMX BEIIECTB (ITWICH, AaLETHIEH,
riiepuH, GpeHon, GpopManbaerus, YKCyCHas KHCIIOTA, TIUIAH, YTapHbIH
ras, YFJICKI/ICJH)II‘/JI ra3, aMMHuakK, ramcHas HU3BCCTh, HEralIcHas HU3BCCTb,
NUTbEBas COJA M JPYTHX), COCTAaBIATH (OPMYIBI HEOPTaHUYECKUX U
OpPTraHUYECKUX BEIIECTB, YPABHEHUS XUMHUECKUX peaKLuil, 0OBbACHATH
VX CMBICI; MOATBEPKIATh XAPAKTEPHBIE XMMHYECKHUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMHU SKCIICPUMCHTAMU U 3AIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX
peaKuuii;

- yMeTb  YCTaHaBIMBATh  NPUHAUIEKHOCTD  U3YYCHHBIX
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB K ONPEEICHHBIM KlaccaM U
TpyIiIam COCZ[I/IHGHI/If/i, XapaKTCpPU30BaTb HMX COCTaB H BaKHEHIIIE
CBOﬁCTBa; OIPCACTIATE BHABI XUMHYCCKUX CBS3EH (KOBaHGHTHaSI,
MOHHAS, MeTalMyeckas, BOJOPOAHAs), THUIBI KPUCTALTMYECKHUX
PEILIETOK BEIIECTB; KIacCU(UIMPOBATh XUMHUECKUE PEaKIHH;

- chopMHUpOBaTh TPEJACTABICHUA: O MATEPHANbHOM EIMHCTBE MU,
3aKOHOMEPHOCTAX MW IMO3HABAEMOCTHU SIBIICHAH OpupoAbl; O MECTC H
3HAQUEHUM XUMHHM B CUCTEME ECTECTBEHHBIX HAyK U €€ PO B
o0ecreyeHH: YCTOWYMBOIO pPa3BUTHS 4YEJOBEUYECTBA: B PEIICHUH
npobieM  9KOJOTMYECKOH,  JHEepreTMueckol M MHUIIEBOM
6630H3CHOCTH, B Pa3sBUTHU MCOUIIUHBI, CO31aHNHN HOBBIX
MaTCeprajoB, HOBBIX HMCTOYHHWKOB OJHEPIruH, B o0ecrieueHn
PAILOHANILHOTO  TIPUPOJIONIONB30BaHUS, B (OPMHUPOBAHUH




MHUpPOBO33pEHUS W OOmeld KyJlbTypbl 4YelOBEKa, a TaKxke
SKOJIOTHYECKA OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO U
TIIPUPOJHOM Ccpefie;

- BIaJeTh CHCTEMOHW XHMMHYECKMX 3HAHHMHM, KOTOpas BKIIOYAeT:
OCHOBOIIOJIATAOIIME TOHATUS (IOMOMHUTEILHO K CHCTEME TOHATHIM
0a30BOro ypoBHsI) - U30TOINbI, OCHOBHOE M BO30YKIAEHHOE
COCTOSIHUE  aToMa, THOpUAM3alusl  aTOMHBIX  opOuTasei,
xumuueckas cBsa3bp (0" wu "', KpaTHbIE CBsI3U), MOJSpHAS
KOHILIGHTpAlus, CTPYKTypHas (dopmyna, u30oMepusi (CTPyKTypHas,
reoMeTpuueckas (IUC-TPAHC-U30MEpPHs), THIBI XUMHYECKHX PEaKIid
(roMO- W TeTeporeHHbIE, OOpaTHMblE M HEOOPATHMBIE), PaCTBOPHI
(MCTUHHBIE, JUCTEPCHBIE  CUCTEMBI), KPHUCTANIOTHAPATBL,  CTETECHb
JUCCOLMAIINY, YIEKTPONIN3, KPEKUHT, pUGOPMHUHT); TEOPHH H 3aKOHbI,
3aKOHOMEPHOCTH, MHpPOBO33PEHUECKHE 3HAHMS, JIEXKAlUE B OCHOBE
TIOHUMAHUS TPUIAHHOCTH W CHCTEMHOCTH XMMHYECKHX SBICHHUH,
COBPEMEHHBIE TIPEJCTABICHUS O CTPOCHHH BEIIECTBA HA ATOMHOM,
MOJIEKYISIPHOM U HAJMOJEKYISIPHOM YPOBHSX; MPEICTaBICHUA O
MeXaHM3MaX  XMMHYECKMX  PEaKlui, TEePMOAMHAMHYECKHX U
KUHETHYECKAX 3aKOHOMEPHOCTAX HX TMPOTEKAaHUs, O XHUMHUYECKOM
PaBHOBECHH, JUCHEPCHBIX CHUCTEMaX, (HaKTOIOTHUECKHUE CBEICHUS O
CBOMCTBAaX, COCTaBe, TOMyYeHMH M OE30MAaCHOM HCIONB30BAHUU
BaKHEHIIMX HEOPraHWYECKUX M OPTaHWYECKHX BEIIECTB B OBITY U
MPAKTHYECKOH JeSATeNbHOCTH YeJIOBeKa; OOMMX HAYYHBIX MPUHIIUIAX
XMMHYECKOTO TIPOU3BOJACTBA (HA TIpUMEpE TPOU3BOJCTBA CEPHOM
KHCIIOTBI, aMMHaKa, METaHOJIa, IepepaboTKU HeTH);

- YMeThb MpPOBOMUTH pacyeThl IO XHMHYECKHM QopMmylnam u
YPaBHEHUSIM XUMHYECKUX PEAKIUN C MCIIOIh30BaHUEM (DH3UUECKHX
BETMYMH (Macchl, oObEMa Ta30B, KOJMYECTBA

BEIIECTBA), XAPAKTEPHU3YIOIIMX BEIIECTBA C KOIMYECTBEHHOM




CTOPOHBI: pacyeTbl MO HAXOXKICHHIO XUMUYECKOW (HOPMYIIBI
BEIECTBA; pacyueThl Macchl (00beMa, KOMMYECTBA BEIIECTBA) MPOAYKTA
PEakKLyy, €cM OJJHO M3 MCXOIHBIX BEIIECTB JAHO B BUIE PacTBOpa C
OIpEZIETIEHHON MacCOBOM JI0J1€H PaCTBOPEHHOIO BEIECTBA WM JJAHO B
U30BITKE (MMEET IPUMECH); PACUETBI MACCOBOM MM OOBEMHOU J10JIH
BBIXOJIa TPOJYKTA PEAKIMHU; pacueThl TEIIOBOTO d(YQeKTa peakuui,
00BEMHBIX OTHOIIEHHUH T'a30B;

- yYMETb BBIABIATH XapaKTEpHblE IIPU3HAKM U  B3aUMOCBA3b
V3y4YEHHBIX MOHATHH, NPUMEHATh COOTBETCTBYIOIIME IIOHATUS IIPH
OINUCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX M OPraHUYECKUX
BELLECTB U UX NPEBPALLCHUN; BBIABIIATH B3aUMOCBA3b XMMUUECKUX 3HAHUM C
NOHATHAMU ¥ TIPEICTaBICHUSAMH JPYrUX IpeaMeToB s Oouee
OCO3HAHHOI'O TIOHUMAHUS U OOBACHEHUS CYLIHOCTH MaTepUallbHOro
€MHCTBA MHpA; HCIOJNb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS IS
00BsCHEHUS u IPOTHO3UPOBAHUS  SIBICHMUH, MMEIOIINX
€CTECTBEHHOHAYYHYIO IPHPOLY;

- yMETb MHCIONB30BaTh HAUMEHOBAHMA XMMMUYECKHX COEIMHEHUH
MEXIYHApOJHOTO COK3a TEOPETHYECKOM M MPHKIATHOW XUMHU U
TPUBHAJIbHBIE HA3BaHUS BEIIECTB, OTHOCAIIMXCS K M3y4EHHBIM KIaccaM
OpPraHMYeCKMX M HEOPraHWYECKHX COCIMHEHUI; MHCII0Ib30BaTh
XMMUYECKYI0 CUMBOJUKY [UI COCTaBIEeHUS (HOpMYyT HEOPraHMYEeCKUX
BEIIECTB,  MOJEKYISPHBIX M  CTPYKTYpHBIX  (pa3BepHYTHIX,
COKpAIlEHHBIX U CKEJNETHHIX) (OpPMYJ OpraHMYECKUX BEIIECTB;
COCTaBJATh YPAaBHEHHMS XUMHYECKHX pEaKUuil W pacKpbiBaTh HX
CYIIHOCTB:  OKHCIMTEIBHO-  BOCCTAHOBUTEIBHBIX  PEaKLUH
HIOCPEACTBOM COCTABJICHUSI DJIEKTPOHHOTO OanaHca 3THX pPeaKIHil;
peakiuii MOHHOr0 OOMEHa MyTEeM COCTAaBJECHUS HX MOJNHBIX U
COKpAIllEHHBIX HOHHBIX

YpaBHEHUH, peakuuii TUZIPOIIN3a, peakuuin




KOMILIEKCO00pa3oBaHus (Ha TpUMepe THAPOKCOKOMIUIEKCOB IMHKA H
ATIOMUHMSA); TIOATBEPXKAATh XapaKTEpHbIE XUMHUYECKUE CBOMCTBA
BEILECTB COOTBETCTBYIOLIMMH SKCIIEPUMEHTAMH 1 3aIUCAMU YPABHEHUI
XMMHYECKUX PEAKLU;

- yMeTb KiacCH)UUMPOBATH HEOPraHWYECKUE U  OpraHUYEcKhe
BEIIECTBA M XMMUYECKHE pEaKIWH, CaMOCTOSTENbHO BBIOMpATH
OCHOBAaHMS W KPUTEPUH Il  KJIACCH(UKALMKU  M3y4daeMbIX
XHUMUYECKHX OOBEKTOB; XapakTepu30BaThb COCTaB M BaXHEHIIMe
CBOJCTBA BEIIECTB, NPUHAJICKAIMX K ONpPEIETCHHbIM KilaccaM M
IpyIIaM COEAMHEHUH (IPOCThIE BELIECTBA, OKCUIbI, THIPOKCH/IBI, COJH;
YIJIEBOIOPO/Ibl, IPOCTHIE AQUPBL, CIUPTHI, PEHOIBI, aTbIETU/Ibl, KETOHBI,
KapOOHOBbIE KHCIOTbI, CIOXKHBIE 3(HUPBI, >KUPBI, YIIEBOJIbI, AMUHBI,
AMMHOKMCIIOTBI, OENKM); NPUMEHSTh 3HAHMSA O COCTaBE U CBOMCTBAaxX
BEILECTB /I 3KCIIEPUMEHTAIbHON MPOBEPKHM THIIOTE3 OTHOCHUTEIbHO
3aKOHOMEPHOCTEN NPOTEKAHUA XUMUYECKUX peaxuun u
IPOTHO3MPOBAHUS BO3MOKHOCTEH UX OCYLIECTBIICHUS;

- yMeTb MOATBEPXKAATh HA KOHKPETHBIX MPHUMEPAX XapakTep
3aBHCUMOCTH  DPEaKIMOHHOM  CIOCOOHOCTM  OpPraHMYecKHX
COC/IMHEHUH OT KPAaTHOCTH M Tuma KoBaieHtHoW cB3u (" " m "),
B3aUMHOTO BJIMSAHMS aTOMOB M TPYININ aTOMOB B MOJEKYNaX; afFaKke OT
OCOOEHHOCTEH peanu3aluy pasIUYHBIX MEXaHU3MOB IPOTEKaHUs
peaKuuii;

- YMeTb XapaKTepu30BaTh HJIEKTPOHHOE CTPOECHHUE aTOMOB (B OCHOBHOM
1 BO30YK/ICHHOM COCTOSHMH) M MOHOB XMMMYECKUX 3JIeMEHTOB 1 - 4
nepuonoB Ilepuonnmueckonn cucremsl JI.JMI. MenneneeBa u ux
BAJICHTHBIC BO3MOXKHOCTH, HCMONB3ys monstus ''s”,  "p",  "d-
SNEKTPOHHbIE'' ~ OpOWTamM,  SHEpreTuyeckue  ypOBHHU; OOBSCHATH
3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB XMMMYECKHX

AJIEMEHTOB M 00pa3yeMbIX UMM COEITUHEHMH MO TMepuojaM M
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rpynmam;

OK 02. Ucnonb3oBatb
COBpPEMEHHBIC
Cpe/ICTBA MOWCKA,
aHanm3a u
HHTEPIpETAINN
HUHpOpPMAIIUH U
UH(POPMAIMOHHbIC
TEXHOJIOTUH JIS
BBINOJTHEHHUS 3129
po(eCCHOHATBHOM
TS TEIbHOCTH

B o6aactu HEHHOCTH HAYYHOI'0 IIO3HAHUS

- chopMHPOBAHHOCTD MUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M OOIICCTBEHHOM
TNPAKTHKH, OCHOBAHHOTO HAa JHMANOre KYJIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHIO CBOETO MECTA B MOJUKYJILTYPHOM MHUPE;

- COBEpIICHCTBOBAHME SI3BIKOBOM M UMTAaTENbCKOM KYJbTYpPhl Kak
Cpe/ICTBA B3aMMOJICHCTBUS MEXK/y JIOAbMH U MO3HAHHS MUPA;

- OCO3HAHHUE TOTOBHOCTh
OCYIIECTBIATh
VH/IUBUIYANbHO | B TPYIITIE;
OBaajeHe  yHHBepCAJIbHbIMH
AeHCTBUAMMU:

B) padoTa ¢ nHpopmanueii:

- BIaJICTb HAaBbIKaMH TIOJTYUCHHUA I/IH(I)OpMaHI/II/I U3 HCTOYHUKOB

HOEHHOCTH HaquOﬁ JCATCIBbHOCTH,
NPOCKTHYIO W  HUCCICHOBATCIBCKYHO  ACATCIBHOCTD

y‘lQﬁHbIMI(I MMO3HABATCJIbHBIMH

pa3HBIX THIIOB, CAaMOCTOSITENIbHO OCYIIECTBIATh IOKCK, aHANu3,
CHUCTEMATH3allMI0 ¥ MHTEPIIPETALNI0 HHPOPMALUK Pa3INYHBIX BUIOB
1 opM Mpe/IcTaBIeHHS;
- CcO3laBaTh TEKCTbl B pA3NUYHBIX (opMmMarax ¢ YdyeToM
Ha3HaueHWs WHQPOpMAIMM ¥ LENeBOM  ayJIUTOPUH, BBHIOHpas
ONTUMAJBHYIO (OPMY TPEJICTABICHUS 1 BU3YaTH3ALNK;

- OLIEHMBAThb JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMAIUH, ee
COOTBETCTBHC MPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMAM;

cpencTsa MH(OPMALIMOHHBIX u
KOMMYHHMKAallMOHHBIX ~TEXHOJIOTMH B pELICHUH KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 3a1a4 C CO6J'HO)IGHI/IGM

TUTHUCHBI,

- HCIIO0JIb30BATh

TpeOOBaHMI JPrOHOMUKH, TEXHHKH O€30MacHOCTH,
pecypcocOepexeH s, MPaBOBBIX U ATHYECKUX HOPM, HOPM

MH(OPMAIMOHHON 6e30MacHOCTH;

- YMeTh IUIAHUPOBATh U BBINONHATh XUMHYECKHH OJKCICPUMEHT
(mpeBpallleHUs] OPraHUYECKUX BEIIECTB MPH HATPEBAHUU, MOMyUCHHE
STHJIEHA U U3y4YEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIMH HA TbJICTH]IbI,
KpaxMai, YKCYCHYIO KHCJIOTY; JEHAaTypauus OENKOB IIPH HAarpeBaHUH,
[IBETHBIC DPEAKIMH OENKOB; TPOBOAUTH pPEaKIMH HOHHOTO OOMEHa,
OMpeNeNaTh Cpely BOAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIMU Ha
cynbdar-, kapOoHAT- U XJIOPH/- AHUOHBI, HA KATHOH aMMOHHS; pellaTh
JKCTIepUMEHTaNIbHBIE 3aaun 110 TeMaM "Metamns" u "Hemeramns") B
COOTBETCTBUU C TIPaBWIAMH TEXHUKH 0€30MACHOCTH MpH OOpAlICHUH C
BElIECTBAMH M JaDOpaTOpHBIM  000OPYJOBAaHHEM;  MPEACTAaBIATH
pesynbTaThl XHMHUYECKOTO OJKCIepuMeHTa B (opMme  3amucu
yYpaBHEHUH COOTBETCTBYIOLIMX PEAKIMil U GOpMyIUPOBATH BBIBOJABI HA
OCHOBEITHX PE3yIbTaTOB,;

- YMETh aHAIM3UPOBATh XUMHYECKYI0 MH(OPMAIHIO, MONyYaeMyl0 U3
Pa3HBIX UCTOYHHUKOB (CPeCTB MAacCOBOM MH(OPMAIUH, ceTh HTEpHET U
IpyrHe);

- BJIQJCTh OCHOBHBIMH METOJAMH HAYYHOTO TMO3HAHHS BEIIECTB MU
XUMHUYECKUX SIBJICHUH (HabmroieHue,
MOJIEJTUPOBAHUE);

- yMeThb MpPOBOJUTH pacyeThl II0 XHMHYECKHM (QopMysiam H

U3MCPCHUC, OKCIICPUMCHT,

YpPaBHEHHUSM XMMHUYECKUX PEAKLHH C UCTIOIb30BaHUEM (DPU3MUECKHX
BEJIMYMH, XapaKTePU3YIOIUX BEIIECTBA C KOIMYECTBEHHOH CTOPOHBL:
Macchbl, o0bemMa (HOpMajbHBIE YCIOBHS) Ia30B, KOJMYECTBA BEILECTBA;
HCII0JIB30BaTh CHUCTEMHBIC XUMHWYCCKUC 3HAHUA A MPUHATHA
pemeHHﬁ B KOHKPETHBIX XW3HCHHBIX CHUTyalWAX, CBA3AHHBIX C
BELIECTBAMU U UX

pUMEHEHHEM;
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- BIIaJICTh HABBIKAMH PACTIO3HABAHH U 3AIUTHI HH(OPMALIHH,
MH(OPMAIIMOHHOI O€30MaCHOCTH JTMYHOCTH;

- YMCTb CAaMOCTOATCIIBHO IUIAHUPOBATH W IPOBOIUTH XUMHYECKAH
IKCTIEPUMEHT (MOJMyYeHHE M HM3YYCHHE CBOKMCTB HEOPraHMYECKHX U
OpPraHMYECKUX BEIISCTB, KAYCCTBEHHBIC pEAKIMU YIIEBOJIOPOIOB
Pa3INYHBIX KJIACCOB W KHMCJIOPOACOICPIKAIINX OPraHHUIECKUX BEIIECTB,
pelICHHE SKCTIEPUMEHTATBHBIX 3314 10 PACTO3HABAHMI0 HEOPTaHUYECKUX
¥ OpPTraHMYeCKHX BEIIECTB) C COOMIONCHHEM IPaBHI 0E30MacHOro
oOpallleHHst ¢ BEIIECTBAMH W J1abOpaTopHBIM OOOpPYIOBAHUEM,
(GopMyYITHPOBATh LEIH HCCICIOBAHUS, MPEIOCTABIATh B PA3TMYHON
(opme pe3yJbTaThl IKCIEPUMEHTA, AHATM3UPOBATh M OLEHUBATH HX
JIOCTOBEPHOCTB;

- YMETh OCYIIECTBJIATH IIE/MICHANPABICHHBIA IOMCK XHMHYECKOM
UHPOPMALMKA B PA3IMYHBIX HCTOYHHKaX (Hay4dHas U y4eOHO-
Hay4Has JUTepaTypa, CPeIcTBa MaccoBoit nH(opMarmu, cetbh MHTepHET
U Jpyrue), KpUTHYECKH AHAIM3MPOBATh XUMHYECKYI HH(pOpMaLUIo,
niepepabaTeiBaTh €€ M HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHOM
yueOHOH 3a/1auei;

- BJIQJICTh CUCTEMOI 3HAHUI 0 METOJ]aX HAYYHOTO TIO3HAHUS SBICHUI
Opupoabl, HCHOJB3YEMBIX B CCTCCTBCHHBIX HAYKaX W YMCHUAMHU
NPUMEHATh OTH 3HAHWS TPU DKCICPHUMEHTAIBHOM  HCCIEI0BAHIH
BEIIECTB M /IS OOBSACHEHNS XUMHYECKUX SBICHUH, MMEIONIUX MECTO B
NPUPOJIE MIPAKTUYECKON JIEATEIBHOCTH

YeJIOBEKA M B TOBCETHEBHOM XKHU3HHU;

OK 04. DddextiBHO
B3aHMO/ICHCTBOBATD U
paboTath B KOJICKTHBE
1 KOMaHJ1e

- TOTOBHOCTH K CaMOpPAa3BUTHIO, CaMOCTOATCIIBHOCTHU
CaMOOIIPEACTICHUTO,

-OBJIaJICHUC HABBIKAMH y‘-IC6H0-I/ICCHCHOB&TGHBCKOﬁ, HpOCKTHOﬁH
COILIMANBHON JCATCIIbHOCTH,

OBnaue}me YHHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH

JeHCTBUAMM:
0) coBMecTHAA JeATeIbHOCTD:

n

- yMeTb TIUIAHHPOBaThb M BBHINOJHAT XUMHYECKUH OSKCHEPUMEHT
(mpeBpalleHns] OPraHNYEeCKUX BELIECTB NP HarpeBaHUH, TOTyYeHHE
STUIICHA U M3YYCHHE €TO CBOMCTB, KAYECTBEHHBIE PEAKIINH HA AJIbJICTHIBL,
KpaxMall, YKCYCHYI) KHCIOTY; JeHarypamus OeJKOB TIpH HarpeBaHWH,
IBETHbIC pPEAKUMU OENKOB; MPOBOAWTb PEAKIMH HOHHOTO OOMEHa,
ONPEZIENATh Cpefy BOXHBIX PACTBOPOB, KAYECTBEHHBIE pEaKIMM Ha
cynbdar-, kapOoHAT- U XJIOPHA-

aHMOHBI, HA KaTHOH aMMOHHS; peIlaTh SKCTIEPUMEHTAIbHBIE 33/1a4H
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- TOHMMAaTb M MHCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U
VH/TUBHIYalbHOU paboThI;

- IPUHUMATh LEIM COBMECTHOM JEATENbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATH ACHCTBHUS MO €€ JOCTHKEHUIO: COCTAaBIATH IUIAH
NEeUCTBUM, pacmpeiensiTb POIM C Y4eTOM MHEHHUH Y4YacTHHKOB
00CYX/1aTh Pe3y/IbTaThl COBMECTHOM PadoTEI;

- KOODMHUPOBATh ¥ BBHIMOJMHATH pPabOTy B YCIOBUSX PEANbHOTO,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;
CTpaTerMyeckoe MOBEICHHE B
Pa3MYHBIX CUTYaIUsX, MPOSBIATH TBOPYECTBO M BOOOpaXKeHHE, OBITh

- OCYIIECTBIATh ITO3UTHBHOE
NHUIINATUBHBIM

OBJ1ajieHue YHHBEPCATbHBIMA PETYISTHBHBIMH JIEHCTBHSIME:T)
NpUHATHE ce0s U APYTHX JHo/eil:

- MPUHAMATH MOTHBBI U APT'YMEHTHI IPYTHX JIFOJICH NPU aHaIu3e
PE3yNbTATOB JEATEIBHOCTH;

- TIPU3HABATh CBOE MIPABO U MPABO JAPYTUX JTI0/Iel HA OLINOKH;

- pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C O3UIIUHU IPYTOTO
YeJIOBEKa;

no remaM "Mertamuisl" n "Hemeransbl") B COOTBETCTBUU C IpaBUIaMu
TeXHUKN 0€30MacHOCTH MpH OOpalleHHH C BEIIECTBAMH M JIAO0OPaTOPHBIM
00opy10BaHKeEM; NPEeJCTaBIATh  Pe3yJbTaThl
JKCIEepUMEHTa B (OpMe 3alMCH YpPaBHEHUH COOTBETCTBYHOIIMX

XUMHYCCKOI'O

peakimii 1 HOpMyITMPOBATH BBIBOJIBI HA OCHOBEITUX PE3YJbTATOB;

-yMETh CaMOCTOSITENIbHO IUIAHUPOBATH M MHPOBOJMUTH XUMHUYECKUIL
SKCTIEPUMEHT (TONyYeHHe W W3YYCHHE CBOIMCTB HEOPraHWYECKUX U
KAQUEeCTBEHHBIE PEAKLUUU  YIIIEBOJOPOJIOB
Pa3NUYHBIX KJIACCOB M KHUCIOPOJCOAEPKALIMX OPraHUYECKUX BEIIECTB,

OpraHn4CCKUX BCHICCTB,

pCHICHUC SKCICPUMCHTAIBHBIX 3a1a4 110 paClo3HaBaHWI0 HCOPTraHUYCCKUX
M OpraHMYeCKHX BEIIECTB) C COOJIONCHWEM TpaBHJ 0€30MacHOro
oOpamieHnss ¢ BemEeCTBAMH M JIabOpaTOpHBIM  00OPYyJOBAHHEM,
(GopMyIMpOBaTh MENH HCCIECI0BAHKS, NPEIOCTABIATh B PA3THUHON
(opme pe3ynbTaThl IKCIEPUMEHTA, AHATH3MPOBATH M OLCHHBATH HX
JIOCTOBEPHOCTH;

OK 07. ConeiictBoBath
COXPaHEHHIO
OKpPY’KaIOIIEH Cpejbl,
pecypcocOepereHnro,
MPUMEHSTDH 3HaHUS 00
M3MEHEHUH KIIMATa,
TIPUHITUITBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3¢ heKTUBHO
JIEHICTBOBATH B

B 001acTH 3K0/10rHY€CKOr0 BOCHHTAHHUS:

- C(OPMHUPOBAHHOCTb  HKOJOTMYECKOW  KYIbTYpbl, TOHMMaHUE
BIIMAHUA  COLMATIBHO-D)KOHOMHUUYECKUX IIPOLECCOB HA COCTOSHHUE
MIPUPOJTHOM M COLIMATILHOMN CPE/bl, 0CO3HAHUE TII00ATbHOT0 XapakTepa
3KOJIOTHYECKUX MpobiIem;

- IUIAHUPOBAHKE U OCYLIECTBIICHHE JCHUCTBUI B OKPYXKAIOLIEH cpese
Ha OCHOBE 3HaHMS LeJIeW yCTONYNBOTO Pa3BUTUAYEIIOBEYECTBA;
aKTUBHOE HEIPUATHE ICUCTBHUN, NPUHOCAIIUX BPE] OKPYKaOWEH
cpexe;

- YMEHHE MPOTHO3MPOBATH HEONArOMpPHUATHBIE HKOJIOTHUECKHE

TIOCTIEICTBHS TIPEANPHHAMAEMBIX TEHCTBHIA, IPEIOTBPAINATh HX;

- copMHUpOBaTh TIPEACTABICHUSI: O XHUMHUYECKOM COCTaBJIAIOLIECH
€CTECTBEHHOHAYYHOI KapTHHBI MUpPA, POJIM XUMHUHU B TIO3HAHHUU SBICHUN
Npuposbl, B (OPMUPOBAHUM MBIIUIEHUS M KYJIBTYpBI JIMYHOCTH, €€
(QYHKIMOHABHOM ~ IPaMOTHOCTH, HEOOXOAMMOH 1  peleHus
MPAKTHYECKUX 3a7ay M SKONOTHYECKH OOOCHOBAHHOTO OTHOLICHHS K
CBOEMY 3[I0pOBbIO M IPUPOAHOI Cpefe;

- yMeTh coOMIOIaTh TpaBWia AKOJOTUUECKH IeTecO00pa3HOro
TOBE/ICHNS B OBITY U TPY/AOBOH JEATEIBHOCTH B LEMAX COXPAHEHHS CBOETO
370POBbSl M OKpYXarolleil MPUPOTHON Cpelibl; YUUTBIBATH OMAcCHOCTb
BO3/ICUCTBHS HA JKMBBIE OPraHU3MBbI ONPEIECIECHHBIX BELIECTB, TOHUMAs
CMBICJT TOKa3aTesIsl MPEeAeIbHON 0y CTUMOI

KOHIICHTpAl UK,
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YpE3BbIYAHBIX - pacuupeHue ONbITa  JIEATEILHOCTH 9KOJIOTUUECKOM - YMETb NPOTHO3UPOBATh, AHAIU3UPOBATH W OLIEHUBATh C MO3MLMIA
CUTYyaLusAX HAIIpaBJIEHHOCTH; DKOJIOTHYECKON  0€30IacCHOCTH  IOCIEACTBHS  OBITOBOM U
- OBJJICHNE HABBIKAMH y4eOHO-HCCIIEIOBATENECKOM, TIPOSKTHON H MPOM3BOJICTBEHHOW  JICATEIBHOCTH  YEJIOBEKa, CBSI3aHHOM C

COLIMANBHON JACATCIIBHOCTH,

nepepaboOTKOM BELIECTB, MCIONB30BATh MOJNYYCHHbIE 3HAHUS s
NPUHATHS TPAMOTHBIX PEHICHMH MpoOJIeM B CHUTYAIUsX, CBS3aHHBIX C
XUMUECH;

- YMETb OCO3HABATh OMACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MBI
ONpPEIENEHHBIX BEIIECTB, IMOHMMAs CMBICH MOKA3aTeNsd IpeaeabHOM
JIOTMYCTUMOM KOHIIEHTpPALlMK, W TIOACHATh HA TPUMEpPax CHOCOObI
YMEHBLICHUS U TPEAOTBPAILICHUS UX BPEIHOIO BO3JCHCTBUS HA

OpraHusm 4cCJIOBCKA.

Bunnl negrenpHocTH

HpOCI)eCCI/IOHaJIBHBIG KOMIICTCHIIMHU, COOTBCTCTBYIOIUC BUJaAM ACATCIIbHOCTHU

1

2

BeJICHUE
TEXHOJIOTUYECKOTO.

nporecca MPONU3BOICTBA

xJie6a, X1e000yI0YHbIX,
MaKapOHHBIX U KOHTUTEPCKUX
U3/IeNUil Ha aBTOMaTU3UPOBAHHBIX
TEXHOJIOTUIECKUX JTMHUAX (IO

IIK 1.1. OcymiecTBiATh TEXHUYECKOE 00CTYKUBAaHNE

TCXHOJIOTHYICCKOT'O 060p}/')10BaHI/IH IJIg IIPOU3BOACTBA

MIPOJYKTOB MUTAHUS U3 PACTUTEIBHOIO CHIPhSI B COOTBETCTBHUHM C IKCIIITYyaTAllMOHHOMN JTOKYMEHTALIUEH.
[1IK 1.2. BBINOAHATH TEXHOJIOTMYECKUE OTIEPALIUU 110

MIPOU3BOJICTBY XJie0a, X1€000yJI0UHbIX, MAKAPOHHBIX U

KOHIUTEPCKUX U3IEIUN B COOTBETCTBUM C TEXHOJIOITMYECKUMHU NHCTPYKLUSAMH,

BBIOOpY)

OpraHU3aIlMOHHO- ITIK 2.1. OcymiecTBasTh OpraHu3aIMOHHOE 00eCTICUeHNE
TEXHOJIOTMYECKOE IIPOU3BOJICTBA IPOAYKTOB IIUTAHUS U3 PACTUTEIBLHOTO ChIPbS
oOecrieuenne IMPONU3BOACTBA Xne6a, Ha aBTOMAaTU3HPOBAHHBIX TEXHOJOTNMYCCKUX JIMHUAX.
XJ1e000YIIOUHBIX, 1K 2.2. OcymiecTBiasITh TEXHOJIOTHYECKOE oOecreueHne

MaKapOHHBIX U KOHJIUTEPCKUX
15631 (112171

Ha aBTOMAaTHU3HPOBAHHBIX
TEXHOJOTHYECKHIX

JTUHUSX (110 BEIOOPY)

"Mmpoun3BoJIcTBa XJ1eba, XJ1e000yT0UHBIX, MAKaPOHHBIX U
KOH/IUTEPCKUX U3JIENNH,
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B pamMkax mporpaMmbl y4eOHOH TUCHMIUIMHBI 00yYaromMUMucs ocBauBatotcs muuHocTHbIe (JIP), metanpenmetnsie (MP) u npenmMeTHbie
pe3ynbTaThl 6a30BoTO U yriyoneHHoro ypoHel (I1P6) B cootBeTcTBUU ¢ TpeboBanusmu PI'OC cpegnero obmiero o6pa3oBaHmsl.

Koasbt IInanupyemMble pe3yJbTaThl 0CBOCHHS JUCHUIIHHBI BKIKYAIOT

JIP 01 YYBCTBO TOpAOCTH M YBAXCHUA K HUCTOPHU U JOCTUKCHHAM OTEYCCTBCHHON XHUMHYECKOM HAayKH; XUMHUYCCKU I'PaMOTHOC IMOBCACHHC B
HpO(l)eCCI/IOHaJ'IBHOI\/'I JCATCIIBHOCTH U B 6BITy IIpu 06paI_HeHI/II/I C XUMHUYECKMMHU BCIICCTBAMH, MaTCpHaIaMU U ITPOLECCaAMU;

JIP 02 TFOTOBHOCTb K MPOJOJKEHUIO 00pa30BaHMsI U MOBBILICHUS KBATU(PUKAIUU B U30paHHON MpodeccnoHalIbHON NeATENIbHOCTH U 00BEKTUBHOE
OCO3HAHME POJIM XUMUYECKUX KOMIIETEHLIUH B 3TOM;

JIP 03 YMEHHUE HCIIOJIb30BaTh JOCTHXKEHHMS COBPEMEHHOM XHMMHYECKOH HAyKM M XHMHUYECKHUX TEXHOJOTMH I MOBBIIMIEHUS COOCTBEHHOIO
MHTEJUIEKTYaJIbHOTO PAa3BUTHUS B BRIOPAHHOH NMPO(decCHOHATBLHON AEITETbHOCTH;

MP 01 HCIIOJIb30BAHUEC PA3JIMYHBIX BUIOB IIO3HaBaTEIbLHOMU ACATCIIBHOCTU W OCHOBHBIX HMHTCIIJICKTYaJIbHBIX onepauuﬁ (HOCTaHOBKI/I 3aJa4du,
(GopMyITHpPOBaHUs THIIOTE3, aHAJM3a U CUHTE3a, CPAaBHEHHsI, 00OOIIEHHS, CHCTEMAaTH3alliY, BBISIBIICHUS TPUYUHHO-CIICICTBEHHBIX CBS3CH,
IIOHUCKa aHaJIOT'0B, Q)OpMy.]'II/IpOBaHI/IH BBIBO)IOB) AJid pCUICHUS IIOCTaBJIICHHON 3aaa4yu, MNPUMCHCHUC OCHOBHBIX METOJOB IIO3HAHHA
(HaOMrOICHUSI, HAYYHOTO SKCIIEPUMEHTA) JUISl U3yUeHUs! Pa3IMYHbIX CTOPOH XUMHUYECKUX OOBEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HHKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B MpodecCHoHANBHOM cdepe;

MP 02 WCIIOJIb30BaHUE PA3IMYHBIX UCTOUYHUKOB I MOMyYeHUS] XUMUYECKON HH(OpPMAILINK, YMEHUE OLIEHUTh €€ IOCTOBEPHOCTH ISl JOCTHKCHUS
XOPOIINX PE3YNIHTATOB B MPOo(eCcCUOHATBHOM cdepe;

I1P6 01 c(OpMUPOBAHHOCTh MPEJCTABICHUN O MECT€ XMMHUU B COBPEMEHHON HaydHOW KapTHHE MUPA; MOHUMAHHUE POJIM XUMHUHU B (HOPMUPOBAHUU
KpYyrosopa 1 (pyHKIIMOHAIBHOM IpaMOTHOCTH YeJIOBEKA JUISl PeIICHHsI TPAKTUYECKHUX 3a/1a4;

I1P6 02 BIIaJICHUE OCHOBOIIOJATAOIIMMU XUMUYECKUMH IIOHATUAMH, TEOPHUSAMH, 3aKOHAMM U 3aKOHOMEPHOCTSIMH; YBEPEHHOE II0JIb30BAHHE
XUMHYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

I1P6 03 BJIQJICHHE OCHOBHBIMH METOJaMU HAY4YHOTO T[IO3HAHHSA, MWCIOJb3yEeMbIMH B XHUMHUHU: HaONIOJIEHUEM, OIMCAHHMEM, W3MEpPEHUEM,
HKCIIEPUMEHTOM;
I1P6 04 yMeHue o0pabareiBaTh, OOBSICHATH PE3YJbTAThl MPOBEICHHBIX OMBITOB U JIENATh BBIBOJABI; TOTOBHOCTh M CIIOCOOHOCTH NMPUMEHSATH METOJIBI

IMMO3HaHMA IIPU PCHICHUU IMPAKTUYCCKUX 3aaa4;
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I1P6 05 c(OpPMHPOBAHHOCTb YMEHUS J1aBaTh KOJIMYECTBEHHBIE OLEHKU U IPOM3BOIUTH PACUEThI 10 XUMUUECKUM (OpMYJiaM U YpaBHEHHM;

T1P6 06 BIIaJICHUE TIPABUJIAMHM TEXHUKU O€30MaCHOCTH MPHU UCIIOJIb30BAHUN XUMUYECKUX BEIIECTB;

I1P6 07 c(OpMHPOBAHHOCTH COOCTBEHHO MO3HUIIMH 110 OTHOIICHUIO K XUMUYECKOI HH(OpMAIHH, TIOTY9aeMON U3 Pa3HbIX HCTOUHUKOB.

JIPB 01 Oco3Hatouii ce0s rpakJaHMHOM U 3alIUTHUKOM BEJIMKON CTpaHBbI

JIPB 02 [TposBIAOIMI aKTUBHYI0 TIPaXAAHCKYIO IO3UIMI0, AEMOHCTPUPYIOIIUN INPUBEPKEHHOCTh INPUHLUIIAM YECTHOCTH, IOPSIOYHOCTH,
OTKPBITOCTH, SJKOHOMUYECKU aKTUBHBIN U YYaCTBYIOIIMH B CTYJI€HYECKOM M TEPPUTOPUAIILHOM CaMOYNPABIECHUH, B TOM YHCJIE Ha YCIOBUIX
J0OPOBOJIBUECTBA, TPOAYKTUBHO B3aUMOICHCTBYIOIINI 1 YyUaCTBYIOLIUN B AEATEIbHOCTH OOIIECTBEHHBIX OpraHU3aluil

JIPB 03 Cobmromaronii HOpMbI TPABOMOPSJIKA, CICAYIOIIUN HlealaM TPa)KAaHCKOTO oOlecTBa, oOecredeHus: 0e30MacHOCTH, MpaB M CBOOO
rpaxzaad Poccun. JIosnbHBIN K YyCTAaHOBKaM M MPOSBICHUSAM MpEACTaBUTENEH CyOKYIbTYp, OTIMYAIOIIMM UX OT TPYII C I€CTPYKTUBHBIM U
JI€BUAHTHBIM NIOBEICHUEM. J[eMOHCTPUPYIOLINI HENIPUATHE U IPENYTIPEKAAIOINN COLIMATBHO ONIACHOE MOBEJEHUE OKPYKAIOIINX

JIPB 04 [TposiBnsromMii ¥ JIEMOHCTPUPYIOIIMN YBaXKEHHE K JIIOJIM TpyJa, OCO3HAIOLIMM LIEHHOCTh CcOOCTBeHHOro Tpyaa. Crpemsmuiics K
(OpMHUPOBAHHUIO B CETEBOH cpesie TMYHOCTHO U MPOPECCUOHATBHOIO KOHCTPYKTUBHOTO «IIU(POBOTO ClIeaa

JIPB 05 JleMoHCTpHpYIOLIUil TPUBEP)KEHHOCTh K POJHOM KyJIbType, HCTOPUUYECKON MaMATH Ha OCHOBE JOOBHM K PoauHe, poJHOMY Hapoay, Manoii
pOJMHE, IPUHATHIO TPAJUIIMOHHBIX [IEHHOCTEH MHOTOHAIlMOHAIILHOTO Hapoaa Poccun

JIPB 06 Oco3Haronuil NpUOPUTETHYIO IEHHOCTh JTUYHOCTH Y€JIOBEKAa; YBAXKAIOIINI COOCTBEHHYIO U UYXKYI0 YHUKAIIBHOCTh B PA3JIMYHbIX CUTYaLIUAX,
BO Bcex (hopMax M BUAAX AESATEIBHOCTH.

JIPB 07 ColOmroaromuii ¥ TpoMNaraHAupYOMUA TMpaBWia 3I0pOBOro M 0Oe3omacHOro o0pasza JKW3HH, CIOPTa; NPEIyNpeKIAIomuid  JTru00

HpCOIlOJ'ICBaIOH_II/Iﬁ 3aBUCUMOCTH OT aJIKOI'oJid, TaGaKa, NICUXOAKTUBHBIX BCIICCTB, a3aPTHBIX UI'D U T.IH. CoxpaHmoumﬁ TNCUXOJIOTHUYCCKYTO
yCTOI\/II"II/IBOCTI) B CUTYaTHUBHO CJIOKHBIX WJIN CTPEMUTEIIBHO MCHAIOIINUXCA CUTYallUAX
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2. CTpykTypa M cofepxkanue 001eo0pa3oBaTebHON AUCHHILIHHBI «XHMHIS»

2.1. O0beM THCHUIUIHHBI H BHIbI YUeOHOH padoThI

Buj yuednoii padotsi

00beM B yacax

O0bem o0pa3oBaTebHON MPOTPAMMBI THCIHILIHHBI 133
B T.4.

OcHoBHOE cofiep:kanue 101
BT. U..

TeOpeTHIeCcKoe 00yUeHHEe 34
TNPAKTUYECKUE 3aHATHS 37
B T.4. KOHTPOJIbHBIE PaOOTHI 10
7Ta00paTOpHbIE 3aHATHS 20
ITpodeccuonaibHO-0pHeHTHPOBAHHOE COJepP:KaHue (coepKRaHue 3
NPHKJIATHOTO MOJY.IS)

BT. ..

TEOpeTHYeCKoe 00yUeHHEe 6
NPAKTHYECKUE 3aHATHS 16
71ab0paTopHbIE 3aHATHS 10
IIpome:xyTouHas arrecTanus (3K3aMeH) 2
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2.2, TemaTHueckuii MIaH # cofepKaHue TUCHUIIHHbI

HaumenoBanme Conepxkanne yue0HOro MaTepuasa (0CHOBHOE H IPOdecCHOHAILHO-OPHEHTHPOBAHHOE), 1a00PATOPHBIE H Obbem | Dopmupyemble
pasaeaos u TeM NPAKTHYECKHE 3AHATHSH, NPHKJIATHOH MOIY/Ib 4acoB KOMIIETCHIHH
1 2 3 4
OcHoBHoOE coaepkaHue
Pasnen 1. OcHOBBI CTpoeHHsS BemiecTBa 6
Tema 1.1. OcHoBHOe cofepKaHue OK 01
Crpoenue atoMoB Teoperuueckoe o0yuenue 2
XUMHUYCCKHUX CoBpemeHHas MOJIeNb CTPOEHHS aToMa. DIeKTpoHHAs KoHpurypauusd atoma. Kmaccupukams XuMHYeCKuX
JJICMEHTOB 1 3NIEMEHTOB (S-, P-, d-3meMeHThI). BaneHTHbIe MeKTPOHBL. BaleHTHOCT. DNEKTPOHHAS MPHUPOA XMMUYECKO
npupona CBA3U. DNEKTPOOTPULIATENLHOCTh. KOBaleHTHAs CBSA3b, €€ Pa3HOBUIHOCTU U MEXAHM3MbI 00pa30BaHMUs 5
XUMHYECKOH (oOMeHHBIH U I0HOpHO-aKLenTOpHBIH). loHHas cBs3b. MeTamnyeckas cBsi3b. BogopoaHas cBs3b.
CBSI3H MesxmoneKysapHbIe B3aUMOACHCTBYS.
N3otombl, 0OCHOBHOE M BO30YXJIEHHOE COCTOSHHME aToMa, TMOpHAM3aIs aTOMHBIX OpOHTasIei.
IIpakTuueckue 3ansaTHs Ne 1 2
Pemenue npakTHueckuX 3aJaHUil Ha COCTABIEHHE JEKTPOHHO-Tpauueckux (opmyn snemMeHToB 1-4
[IEPUOJIOB.
Pemenne 3aiaHuii Ha MCIONB30BAHME XMMHUYECKON CHMBOJMKY ¥ HAa3BAaHWMH COEIMHEHMH 10 HOMEHKIATYpe )
MEX/TYHapOJJHOIO COH03a TEOPETUUECKOH M NMPUKIAJHON XUMHM M TPHBUAIBHBIX HA3BaHMIL JUII COCTABICHUA
XUMHYECKUX (POpMYJ IBYXaTOMHBIX COEIMHEHUH (OKCHIIOB, CYIb(QUIO0B, THAPUIOB U T.IL.) U APYTUX
HEOPraHWYECKUX COEAMHEHHMI OTHENBbHBIX KIIAcCOB.
Tema 1.2, OcHoBHOe cofepKaHue 2 OK 01
[Tepnonuuecknii | Teopernueckoe odyueHue OK 02
3aKOH ¥ Ta0unma
[TpakTryeckue 3ansaTHs No 2 2
J.M. Menneneena
[Tepnoanueckas cucrema xumuueckux dneMentoB JI.M. Menneneea. @usnuecknii cmpicn Ilepruoanyeckoro
3akoHa J.M. MenjeneeBa. 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB XMMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH
IPOCTBIX M CIOXKHBIX BELIECTB B COOTBETCTBHH C MOJOXEHAEM XMMUYECKOTO d1eMeHTa B Ileproaudeckoit 2

cucreMe. MupoBo33peHueckoe 1 HayyHoe 3Hauenue [leprommdeckoro 3akona J[.M. Menneneesa. IIporno3st
J.W. MenneneeBa. OTKpbITHE HOBBIX XMMUYECKHX HJIEMEHTOB.
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Pemenne mpakTHKO-OpPHEHTHPOBAHHBIX TEOPETHUYECKHMX 3aJaHAN HA XapaKTePU3alMI0 XUMHUYECKHX 3JIEMEHTOB
«Metamnueckue / HeMETAILTHYECKUE CBOMCTBA, HEKTPOOTPUIATEILHOCTD U CPOJICTBO K ANEKTPOHY XUMHYCCKUX
3JIEMEHTOB B COOTBETCTBHE C MX DJICKTPOHHBIM CTPOCHHEM M TOJNOKEHHEM B MEPHOIUYECKOHCHCTEME XUMUUYECKHUX
snementoB J[.W. Menzieneesay.

Pasnen 2. Xumuueckne peakuun 12
Tema 2.1. Tunst OcHoBHOE cofiep:kanue OKO01
XUMHYECKUX Teoperuueckoe o0yuenne
peakiuii Knaccugukanus u TUIIBI XUMUYECKUX PEaKI|ii ¢ yJyacTHeM HEOPTaHMYECKHX BemecTB. KommuecTBeHHbIE OTHOIIEHUS B
xuMuH. OCHOBHBIE KOTMYECTBEHHBIE 3aKOHBI B XMMHH M PACUEThI 110 YPaBHEHUAM XMMHYECKHX peakiuil. Molb KaK eIrHuIa
KomuyecTBa BemecTBa. MonsgpHas Macca. 3aKOHbI COXpaHEHHs Macchl M SHEpruu. 3aKoH ABorajapo. MonspHelii 00beM ra3os. 9
OtHocuTenbHas MIOTHOCTD Ta30B.
Peaximn koMIiekcooOpa3oBaHus ¢ Y4acTHEM HEOPraHMYECKUX BEUIECTB (Ha TpUMEpe THAPOKCOKOMILIEKCOB
IIMHKA U ATFOMHUHUS).
IIpakTiyeckue 3ansTus Ne 3,4 4
CocraBneHue ypaBHEHHI peakluil COEAMHEHNUS, Pa3I0KEHUs, 3aMelieHNs, 0OMeHa. YpaBHEHUs peaKiyil FopeHus, HOHHOTO
00MeHa, OKUCIIEHUS-BOCCTAHOBIICHHS.
Pacuer kommuecTBEHHBIX XapaKTePUCTUK UCXOIHBIX BENIECTB U MPOIYKTOB peakilii. PacyeT KonuuecTBEHHBIXXapaKTEPUCTHK
TMPOIYKTA PEAKIUU COEIUHEHHUS, €CIIU OJHO U3 BEIIECTB JaHO B M30BITKE M/UIN COAEPKUT IpUMecH. PacyeT MaccoBoil 1im 9
00BEMHOM JIONH BBIXOJ[A MPOJIYKTa PEAKIIHK COSAMHEHUS OT TEOPETHYECKH BO3MOKHOTO0. PacueT 00beMHBIX OTHOMIEHHH Ta30B.
Pacuer maccbl (00beM, KOMMYECTBO BEIIECTBA) POIYKTa Peakiyy, €ClIM OJJHO M3 BELIECTB JIaHO B BUJE PacTBOpa C
OIPEAEIECHHON MAaCCOBOM JI0JIEH PaCTBOPEHHOTO
BEI[ECTBA.
YpaBHeHUs OKUCTIEHUA-BOccTaHOBIeHNS. CTeneHb okucneHus. OKUCIUTENb U BOCCTaHOBUTENb. OKHUCIUTENbHO-
BOCCTAHOBHTEJIbHBIC PEAKIMH B IIPUPO/IE, TPOU3BOACTBEHHBIX MPOLECCAX M KU3HEACATENLHOCTH OpraHu3MOoB. OKHCITUTENbHO-
BOCCTAHOBHTENBHBIN TIOTEHIHAN cpeibl. COCTaBIeHNE M YPaBHUBAHHE OKUCIUTEIHHO- BOCCTAHOBUTENBHBIX PEAKIHH METOIOM 2
3NEKTPOHHOTO OanaHca. THUIMYHbIE HEOPraHUYECKUEe OKUCIUTENH
BOCCTAHOBHTENH. DNEKTPOJIU3 PAaCTBOPOB M PACIIABOB COJIEH.
Tema 2.2. OcHoBHoE cofiep:kanue OK 01
Omekrponntidecka | Teoperndeckoe obydenne
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A IUCCOLMALUA U
WOHHBI 00OMEH

Teopust snexTponuTHdeckonl muccormanyy. Peaknun nonHoro ooMeHna. CocTaBIeHHE PEAKIHMi MOHHOTO OOMEHA MyTeM
COCTABJICHUA UX ITOJHBIX U COKpaH.IeHHLIX HMOHHBIX ypaBHeHHﬁ.

['uppomnu3 coneid. 3HayeHHe THAPOIM3a B OMOJOTMYECKHX OOMEHHBIX Tpoieccax. [IpuMeHeHne Tuapoinsa B
HpOMbIH_UIeHHOCTI/I.

Jlaboparopubie 3anusTus Ne 1

Jlaboparopnas pabota «Peakiuu rugponuzay.
HccnenoBanue cpesibl pacTBOPOB Coliei, 00pa30BaHHBIX CUIbHBIMU U CIa0bIMU MPOTOJIUTAMH, M UX PEAKIUA CpacTBOpaMu
menoun u kapoonata Hatpus. CocTaBlieHHe Peakiuil THAPOJII3a COEH.

IpakTuyeckue 3ansiTusi Ne 5 KonTpossnas pabora 1
CrpoeHue BelecTBA U XUMUYECKHUE PEAKIHH.

Paszpen 3.

Crtpoenne H CBOWCTBA HEOPraHWYECKHX BelIeCTB

22

Tema 3.1.
Knaccudpuxanpus,
HOMEHKJIATYpa U
CTpOEHHE
HEOPTaHUYECKUX
BEIIECTB

OcHoBHoOE cofepkaHue

TEOPCTI’I‘ICCKOC oﬁyqelme

[IpenmeT HeopraHudeckoi XuMuu. B3auMocBs3b HeopraHndeckux BemecTB. Kimaccudukarms HeopraHm4ecKnx BEIIeCTB.
[IpocTbie 1 coxHble BemecTBa. OCHOBHBIE KIACChl CIOXHBIX BELIECTB (OKCHJBI, TMAPOKCUIBbL, KUCIOTBI, COIN).
HomeHknarypa u Ha3BaHHe HEOPraHMYECKUX BEIIECTB MCXOAS M3 MX XMMHUECKOH (POPMYIbI HIIM COCTABICHHE XMMHUYECKOH
(opMyJIBI MCXOS M3 HA3BaHUA BELIECTBA MO MEKAYHAPOAHOHN WM TPHBHATIbHOHHOMEHKIIATYPE.

Mesxmonexynspusie B3auMozericTeus. Kpucrammoruaparsl. ArperaTele COCTOSHMSA BemiecTBa. Kpucrammyeckue n
amop(Hble BemecTa. THIbl KPUCTAIMYECKUX PEIIETOK (aATOMHAst, MOJIEKYIIApHas, MOHHAs, MeTaJInyecKas). 3aBUCUMOCTb
(bu3ndecKuX CBONCTB BELIECTBA OT TUIA KpUCTANTMYECKOH pemeTku. [IpuumHbl MHOr00Opasust BEleCTB.

CoBpeMeHHbIE MPEACTABIEHHS O CTPOEHUH TBEP/BIX, KUAKUX U ra3000pa3HbIX BewlecTB. JKuakue KpucTasiibl.

IIpakTuueckue 3auaTus Ne 6,7

Pemenune 3amad Ha pacucT MaccoBOM J0IM (MaCCLI) XUMHYCCKOI0 3JICEMCHTA (COGI[I/IHGHI/DI) B MOIJICKYJIC (CMCCI/I). Permenue
MPAKTUICCKUX 3a/IaHui 110 KHaCCI/I(l)I/IKaI_II/II/I, HOMCHKJIATYpPC U XMMHUYCCKUM (I)OpMYHaM HCOPraHN4CCKUX BCUICCTB PA3JIMYHBIX
KJIaCCOB (H83HB21TL H COCTaBJIATH (I)OpMYHBI XAMHUYCCKUX BCIICCTB, OINPCACIIATH

NPUHAICKHOCTD K KJ'[B.CCY).

OK 01
OK 02

18




WcTounnkn XuMuueckod mHQopManmu (HaydHas W y4eOHO-HAay4yHas JIHTEepaTypa, CPEACTBa MacCOBOM
nHpopManyy, cetb MuTepHeT u apyrue). [louck mHpOpMAINK MO HA3BAHUAM, WIACHTU(DUKATOPAM, CTPYKTYPHBIM
dhopmyam.

Tema 3.2. ®usuko- OcHoBHOe coiep:kanue 10 OK 01
XUMHYCCKHE Teopernueckoe ody4enue 4 OK 02
CBOHCTBA Meramisl. O0mue Qu3ndeckne U XMMHYECKHE CBOKMCTBA MeTalioB. CHocoOb! ToTyYeHus. 3HaYeHHE METAUIOB HHEMETAJLIOB
HEOPraHudeCKuX g mpupoae M KHU3HEICATEIBHOCTH YEIOBEKa M OpPraHu3MOB. Koppo3ust METaiioB: BUIBI KOPPO3HH, 2
BCHICCTB Cr0CO0BI 3aIUTHI METAIIOB OT KOPPO3HH.

Hemeramel. Obume pusnyeckue 1 XUMUYECKHE CBOICTBA HeMeTallIoB. Tunmynble cBoiictBa Metasios |'Y— Yl lrpymm.

Knaccudukamus 1 HOMEHKIATypa COeIMHEHUI HeMeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B 2

MIPHUPOJIE.

XuUMAYECKHE CBOCTBA OCHOBHBIX KIIACCOB HEOPraHMYECKUX BEMIECTB (OKCHIOB, THAPOKCHIOB, KUCIIOT, COJICH | JIp.).

3aKOHOMEPHOCTH B M3MECHEHMH CBOHCTB MPOCTBIX BELIECTB, BOJOPOJHBIX COCIMHEHHIA, BBICIINX OKCHOB 1

THJIPOKCHUJIOB.

[IpakTuueckue 3auaTus Ne 8,9 4

CocraBlicHHE YpaBHEHUH XMMUYECKHX PEAKIMi C YY4acTHEM MPOCTBIX W CIOKHBIX HEOPTaHUYECKHX BEIIECTB: OKCHJIOB

METaJIOB, HEMETAIUIOB M aM(OTEPHBIX OJIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHMH M aM(OTEpPHBIX T'MIPOKCHJIOB,

HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIIMX X CBOKCTBA. 4

Penenre npakTHKO-OPUEHTHPOBAHHBIX TEOPETHUYECKHX 3a[JaHUN HA CBOICTBA M TOJNYYCHHE HEOPTAHUYECKUX

BEIIECTB.

JlabopaTopubie 3ansiTust Ne 2 2

JlabopatopHast pabota «CBOWCTBA METAIIOB M HEMETAILIOBY.

UccnenoBanne pU3MIECKUX M XUMHYECKHX CBOIMCTB METAUIOB M HEMETAILIOB. PellieHne SKCIepUMEHTATBbHBIX 3324 110 5

CBOWMCTBAM XHMHYECKHM CBOWCTBAM METAZIOB M HEMETAUIOB, IO pACMO3HABAHUIO M TOJNYYECHUIO COCAMHCHUIA

METaJUIOB M HEMETAJIIIOB.
Tema 3.3. OcHoBHOE cofiep:kanue OK 01
[MpousBoacTBO Teopernueckoe 00yuenue OK 02
HCOPraHMICCKUX [ OOmme npeacTaBIeHUs O MPOMBIIUICHHBIX CIOCO0aX MONYYeHHs XMMHYECKUX BEIIECTB (Ha MpHMeEpe
BEIIECTB. 3HAYCHUEH | poy3BOACTBA AMMUAKA, CEPHOI KHCIOTEL). 2

IIPUMCHCHHUE B

Yeprad u userHas Meramnyprusd. [Ipakrtuueckoe NMPUMEHEHHE JJIEKTPONU3a JUIA IOJIYYEHUs ILIETOYHBIX,
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OBITY ¥ Ha
TIPOU3BOJICTBE

IIENOYHO3EMENbHBIX METAIUIOB H amoMiHKA. CTEKNIO W CHIMKATHAS TPOMBIILICHHOCTD.
[Tpobema 0TX00B 1 TTIOOOYHBIX MPOTYKTOB.

IIpakTnyeckue 3ansTus Ne 10

Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX 33JaHUM O POJNM HEOPraHMYECKOW XMMMHM B Pa3BUTUM MEIULMHBL, CO3JAHUU
HOBBIX MATepHANOB (B CTPOMTENBCTBE M JAP. OTPACIAX MPOMBILLIEHHOCTH), HOBBIX MCTOYHMKOB 3HEPIUU (aJIbTEPHATHBHbBIC
MCTOYHUKM IHEPIUM) B PELIEHUM NPOOJIEM IKOJIOIHUECKON, IHEPTETUUECKOH U MHUILEBOM

0€30I1aCHOCTH.

IpakTuueckue 3ansiTus Ne 11 KonTposnnas paGorta 2
CBoiicTBa HEOPraHUYECKUX BEIIECTB.

Paspen 4.

CTpoeHne U CBOICTBA OPraHMYeCKHX BeIllecTB

26

Tema 4.1.
Knaccudpuxanms,
CTPOCHHE U
HOMEHKJIaTypa
OPraHUYeCKHUX
BEIIECTB

OcHoBHoOE coaepkaHue

Teoperuueckoe o0yuenue

[Ipexmer opraHndeckoil XuMuu. B3auMOCBA3b HEOPraHUYECKUX U OPraHAYECKUX BEIIECTB.

XUMHUYECKOE CTPOEHHE KaK MOPALOK COEMHEHHS aTOMOB B MOJIEKYJIE COTVIACHO MX BAJIEHTHOCTH. OCHOBHBIE TOJIOXKEHHSA
TEOPUU XMMMYECKOTO CTPOEHHS OpraHudeckux coequHeHnidi A.M. bytinepoBa. YrieponHslii CKeENET OpraHM4ecKon
MOJeKynbl. MonekynspHble U CTPYKTYpHbIE (pa3BepHYTbIE, COKpAILEHHbIE) XUMUUYECKUE (OpMYbl. 3aBHCHUMOCTh CBOMCTB
BEIIECTB OT XMMHUYECKOTO CTpOeHHs Monekyid. M3omepus W u30Mepbl (CTPYKTypHas, reoMmeTpuueckas (IMC-TpaHc-
momepus). KpaTHOCTh XMMIUECKOH CBS3H.

[Tonsitue o GpyHKIMOHATBHOM rpynne. [IpuHIMIB! KITaccupUKay OpraHUYeCcKUX CoeTMHEHNN. MexnyHapogHas
HOMEHKJIATypa U NPUHIKIBI HOMEHKIATYPbl OPraHUYECKUX COCIMHEHHH.

IpakTuyeckue 3ansiTus Ne 12

HomeHnknaTypa opraHnueckux COeIMHEHHH OT/ENIbHBIX KJIACCOB (HACHIIICHHBIE, HEHACHIILICHHBIE M apOMATHYECKUE
YIJIEBOOPO/IBI, CIUPTBI, (DEHOIBI, aNMbJIETU/IbI, KETOHBI, KapOOHOBBIE KMCIOTHI U JIp.) CocTapieHue MOMHBIX M COKPAIEHHBIX
CTPYKTYPHBIX (POPMYJT OPTaHMYECKUX BEIIECTB OT/ENBHBIX KIACCOB, HCNONB3YS MX Ha3BaHHSA MO CHCTEMATHUECKON
HOMeHKIIaType. Pacuersl nmpocreifimelt GopMynbl OpraHMueckoil MOJEKYJIbI,

HCXOJIS U3 SIIEMEHTHOTO0 cocTana (B %).

OK 01

OcHoBHOe cofepxKaHue

16

Teopernyeckoe o0yuenne

OK 01
OK 02
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Tema 4.2. CsoiicTsa

D3UKO-XMMHIIECKHE CBOWCTBA OPTaHUUYECKUX COCAMHEHHUHN OTAENBHBIX KJIACCOB (0COOEHHOCTH KIIaCCU(UKAITN

OpraHUYEeCKUX ¥ HOMEHKJIaTyphl BHYTPH KJIacca; TOMOJIOTUYECKHH sl 1 001ast popmysia; H3oMepHust; Gu3nuecKue CBOICTRa,;
COEIMHEHUI XMUMUYECKHE CBOWCTBA; CIIOCOOBI ITOTY4EHUS):
— IpeJIeNbHbIE YTIIEBOIOPOABL. [ OpeHne MeTaHa KaKk OJJuH U3 OCHOBHBIX HCTOYHMKOB TETIIA B IPOMBILLICHHOCTHH OBITY.
CBoifcTBa MPUPOHBIX YIIIEBOAOPO/IOB, HAXOKACHHUE B IPUPOJIE U IPUMEHEHHE ATKAHOB;
— Helpe/ieNbHbIE 1 apoMaTHUecKue yriaeBogopobl. [lonnmepu3sarus 3TuieHa Kak OCHOBHOE HAIpaBJIeHUE €T0
UCIO0Nb30BaHus. ['opeHue aneTuneHa Kak UCTOYHUK BBICOKOTEMIIEPATYpPHOIO IJIAMEHM JUISl CBAPKU U PE3KH
METaJLIOB;
— KHCJIOPOJICOAEPKALIIE COEAUHEHUS (CIIUPTHI U NPOCThIe 3(QUPBI, PEHOIBI, ATbAECTH/IbI U KETOHbI, KApOOHOBBIE KHCIOTHI M HX
npousBoHble). [IpakThyeckoe NpUMEHEHHE STUIICHITIMKONA, IuLepuHa, (eHona. IlpumeneHue opmanbaeruaa,
aleTasb/Ieru/a, yKCyCHOM KUCIOThL. Mblla KaK COIM BBICIIMX KapOOHOBBIX KUCIOT. Motorye
CBOIICTBA MBLIA;
— a30TCOJIepKAIME COCMHEHHS (AMHHBI 1 AMUHOKHCIIOTBI, O€IKH).
Knaccudukanus u ocobeHHOCTH opranndeckux peakiuil. Peakunonnsie eHtpsl. Pagukanst. [lepponavyanshsie
TNOHATHUA O TUIAX M MEXaHU3Max OPraHMYECKUX PeaKLUil.
IIpakTiyeckue 3ansTus Ne 13,14
Pemmenue nenoyex npeBpalieHnii Ha TeHETHYECKYHO CBSA3b MEXJLy KIIacCaMi OpPTaHMYECKUX COSAMHEHUH ¢ COCTABIEHUEM
HAa3BAHUI OPraHMYECKHX COCJMHEHHUI 110 TPUBHAIBHON MM MEKIYHAPOIHOM CHCTEMATUYECKOM
HOMEHKJIaType. Pemenne pacueTHsIX 3a7a4 MO YPaBHEHHSAM PEAKLMH C yYacTHEM OpraHMYEeCKHX BELIECTB.
Jlabopatopubie 3ansitus Ne 3,4
Jlabopatopras pabota «IlomyueHue TuieHa M U3y4EHHE €r0 CBOUCTBY.
[lonyuenue 3TuIeHa U3 3TaHONA B Ta0OPaTOPHH M M3YYEHHE ero (PU3NYECKUX M XMMHUUECKUX CBOHCTB. CoCTaBleHNE PeaKiuii
TNIPUCOE/IMHEHNS ¥ OKUCIEHHS Ha NPUMEpE 3THiIeHA. PeleHne pacueTHbIX 3a1a4 ¢ UCIOJIb30BAHUEM IUIOTHOCTH IA30B M0
BOJIOPOJLY M BO3ZLYXY.
Tema 4.3. OcHoBHOE cofiep:kanue OK 01
Opraxndeckue TeopeTnueckoe ofyueHmue OK 02
BCHICCTRA B buooprannueckue coenuHenus. [lpumenenne u 6uonornyeckas poib yriaeBogoB. OKHCIEHHE YIIeBOAOB — HCTOYHUK

KU3HEIEATENBHOCT U
4eJI0BEKa.
[TpousBoxcTeo 1

SHEPTHU SKMBBIX OpraHu3mMoB. OOnacTH HpUMEHEHHs aMMHOKHCIOT. [IpeBpamienus OenkoB NHINM B OpraHU3ME.
Buonoruueckne ¢pynkimm OenkoB. bruonormueckue (yHKImM upoB. Pomb opraHudyeckoi XuMuu B
pemeHry mpobeM MHIIeBoil 6e30MacHOCTH.
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MIPUMEHEHHUE HyxnenHoBbie kucnothl: coctaB u ctpoenue. Ctpoerne HykiaeotuaoB. CocraB HykienHoBbIX kucioT (JJHK, PHK). Pons
OpPraHHYECKHUX HYKJICHHOBBIX KHCIIOT B XXH3HEACATEILHOCTH OPraHU3MOB.
BEILECTB B
TIPOMBIIUICHHOCTH
[Ipon3BOACTBO OpraHMYECKMX BEMIECTB: IIPOM3BOACTBO MeTaHoia, mepepaboTka Hedrtu. [lommdTmnen Kkak
KPYIHOTOHHAXHBIH MPOIYKT XMMHYECKOro MpoK3BoACTBA. [IpuMeHenne JtuieHa. [Ipon3BojCTBO U NpUMEHEHHE KaydyKa H
PE3UHBI.
CunTeTHYECKME U WCKYCCTBEHHBIE BOJIOKHA, HMX CTPOCHHE, CBOMCTBA. I[IpakTWyeckoe MCIOIb30BaHHE BOJOKOH.
CuHTeTHYEeCKUE TIUICHKM: W3OMSIMS JUIS TPOBOJIOB, MEMOpaHBI NS ONPECHEHHS BOJBI, 3AIIUTHBIE IUICHKH JUIS
aBTOMOOWIIEH, IUIACTBIPH, XHUPYpPrUdYecKHe TOBS3KH. HOBBIE TEXHOJOTMM JATbHEHINIEr0 COBEPLICHCTBOBAHHS
MOJMMEPHBIX MATEPHUAJIOB.
Porb opraHmyeckoil XMMuUH B PeIICHNH TPoOIeM SHepreTHYeCKol 0e30MacHOCTH, B PA3BUTHH MEIULIHbI,
CO3/[AHAM HOBBIX MATECPUAJIOB, HOBBIX HCTOYHMKOB JHEPIUH (AIbTEPHATHBHBIC MCTOYHMKU SHEPIHH).
IpakTnyeckue 3ansiTust Ne 15 2
PelieHye npaKkTHKO-OPHEHTUPOBAHHBIX 33/[AHUI 10 COCTABICHUI0 XMMUYECKUX PEAKIMH, OTPaKaOIINX
XAMHYECKYI0 aKTHBHOCTh OPTaHMYECKHX COCIMHEHHH B PA3NUYHBIX Cpejax (MPUPOIHBIX, OMOJIOTMYECKUX, TEXHOTCHHBIX ). 2
IpakTuueckue 3ausatus Ne 16 KonTpoJbHas padota 3 9
CTpyKTypa W CBOHCTBA OPraHMYECKHUX BEIIECTB.
Pazpen 5. Knnernyeckne  TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHHS XHMHYECKHX PeaKIHii 12
Tema 5.1. OcHoBHOe coep:kanune OK 01
Kunernyeckue Teopernyeckoe o0yuenue 2 0K 02
3aKOHOMEPHOCTH Xumuueckue peakimu. Kiaccupukanums XuMUIecKUX peakiuii: mo $pazoBoMy cocTaBy (TOMOTEHHbIE M TETEPOreHHBIE), 110
HPOTCKAHUA HCTIONb30BAHMIO KaTanu3aTopa (KaTaIMTHYECKUE U HEKATATUTHYECKHUE).
XUMHUHICCKAX CKOpOCTb peakiud, €¢ 3aBHCHMOCTb OT pPa3lMYHBIX (DAKTOPOB: TNPUPOIBI PEATHPYIONUIMX BEIIECTB, KOHIEHTPAIMH
peaKiui pearupyronmx BeIecTB, TemnepaTypsl (mpaBwio Baut-T'odda), miomann peakuMoHHOW NOBEPXHOCTH, HAIHYUS 2
Karanu3aropa. Poib kaTanmm3aTopoB B PUPOJIE ¥ POMBIILICHHOM MPOU3BOJICTBE.
DHeprus akTUBALMKU. AKTHBHPOBaHHBIN KoMILIeKe. Katanmi3aTopsl 1 katanus. Posib KaTanu3aTopos B IPUPOJIE U
TIPOMBIILICHHOM MPOU3BOJICTBE.
Jlaboparopubie 3ausaTHs Ne § 2
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M3ydyeHne 3aBUCHMOCTH CKOPOCTH XHMHYECKOM pEAaKIMH OT KOHIEHTPAllMd pEeardpyloIliX BEIIeCTB H
TEMIIEPaTypHI.

JlabopartopHas paboTa Ha BEIOOD:

1. JlaGoparopHas pabota «OmnpeseneHue 3aBUCHMOCTH CKOPOCTH PEAKIMHU OT KOHIEHTPALMK PEarupyrolux BEIIECTBY.
HccnenoBanne 3aBHCHMOCTH CKOPOCTH PEAKIMM OT KOHUEHTparmu. OmnpeneneHue KOHCTAHTBI CKOPOCTH PEaKIMU
rpaduuIecKuM METOJIOM.

2. JlaboparopHas pabora «OmpeseneHne 3aBUCHMOCTH CKOPOCTH peakiud OT Temieparypby. Mccienoanue
3aBHCHMOCTH CKOPOCTH PEAaKIH OT TeMIepaTypsl. PacueT sHepriy akTHBAIMN PEAKIUH.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX 3aJaHHH HAa aHANU3 ()AKTOPOB, BIMSIOMIMX HA M3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIHH.

Tema 5.2.
Tepmoannamuyeckue
3aKOHOMEPHOCTHU
NpOTEKaHUs
XUMHYECKUX
peaKIuii.
PaBHOBeCHE
XUMUYECKHUX
peakuuii

OcHoBHoOe Coacp:KaHue

Teopernueckoe o0yuyenue

Knaccudukamus XuMu4eckuX peakiuil: mo TemioBoMy 3¢Gdekty (9K30TepMHYecKHe, SHIOTEPMUUECKUE), IO
obparumocTy (00patumble U HeoOpaTiMble). TemtoBbie Y3QPEeKTh XUMUYECKUX peakiuil. TepMOXuMIYeckie ypaBHEHHs.
OGpartuMmocTh peakuuil. XUMHYECKOE pPAaBHOBECHE UM €ro CMEIIeHHe TOoJ JeiCTBHEM pa3iuyHbIX (aKTOpPOB
(KOHIICHTpAIMS PEAreHTOB MM TIPOAYKTOB PEAKIWH, JABJICHHE, TeMIeparypa) Ui CO3IaHWs ONTHMAIBHBIX YCIOBUN
TIPOTEKAHNS XUMHUYECKUX MPOTIECCOB.

[TonsiTie 00 sHTAaNBIUK M AHTponUU. JHeprus [ndbca. 3akon ['ecca u cnenctBus U3 Hero. Poib cMmerenus
PaBHOBECHS B TEXHOJOTHYECKHX TIPOIEcCaXx.

IIpakTiyeckue 3ansaTus Ne 17

[punnun Jle [latense. BrusHue paznuuHbIX (pakTOpoB HA H3MEHEHHE PABHOBECHS XMUMHYECKUX Peakluid. 3aKOH
JEUCTBYIOIMX MacC M KOHCTaHTAa XMMMYECKOrO paBHOBecHs. PacueTbl paBHOBECHBIX KOHIEHTpalUiipearupyrommx
BEIIECTB M MPOYKTOB peakuuil. PacyeTsl TemnoBoro sgp¢dexra peakiuu.

Penrenye mpakTHKO-OPUEHTHPOBAHHBIX 3aJaHuil Ha npuMeHenue npuHuuna Jle-lllatense 118 HaXoXKIeHUS
HAIpaBICHUs CMEIICHHS PABHOBECHS XMMUUYECKOH PEaKIMy M aHammu3 (aKTOpOB, BIMSIONIMX HA CMEIICHHE
XHUMHUYECKOTO paBHOBECH .

Jlabopatopubie 3ansTis Ne 6

Jlaboparopnas pabota «M3yueHue BIusSHIS pPa3MU4HBIX HAKTOPOB HA CMEIIEHHE XUMUIECKOTO paBHOBECHs. MccnenoBanue
BIIMSIHUSL U3MEHEHHS KOHLEHTPALMU BELIECTB, PEAKLMU CPEBI M TEMIIEPATYPBl HA CMELICHUEXUMUYECKOTO PAaBHOBECHSL.
CpaBHeHHE TOMYYEHHBIX PE3YJbTaTOB C TEOPETHYECKH TPOTHO3UPYEMBIMH HA OCHOBE

npunuuna Jle Hlarense.

OK 01
OK 02
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IpakTudeckue 3ausatusi Ne 18 KonTposbHas pabora 4

CkopocTb XMMUYECKOH PeakLui ¥ XMMHUYECKOE PaBHOBECHE. 2
Pa3nea 6. JlucnepcHbie cHCTEMBbI 10
Tema 6.1. OcHoBHOe cofepkanune OK 01
JucnepcHbie Teopetuueckoe o0yuenue OK 02
CHCTEMHL U JucnepcHele cucteMsl. Komnonnsle cucreMsl. VIcTHHHBIE pacTBOpBI. OK 07
(haxropsr ux PactBopenue xak (usnko-xumuueckuii mporecc. PactBopsl. CocoObl PUTOTOBICHUS pAaCTBOPOB. PacTBOPHMMOCTS.
YCTOHYHBOCTH MaccoBast 1011 pacTBOPEHHOro BewiecTBa. [IpenenbHO J0MycTHMblE KOHUEHTPALMKA M MX HMCIOJB30BAHUE B OLICHKE

3KOJIOTMYECKON 0e30MaCHOCTH. 5

Knaccuduxkamus nucnepcHelx cucteM 1o coctaBy. CtpoeHue M (aKTOpbl YCTOHYMBOCTH JHUCIEPCHBIX CHUCTEM.

Pacno3HaBaHue HCTHHHBIX pacTBOPOB, KOJUIOMJHBIX pAacTBOpOB M rpyboaucrnepcHbx cucteM. CTpoeHHE MMLEIIBL.

PaccenBanue cBeTa npu NpoXoKJEHUHM CBETOBOTO MyYKa Yepe3 ONTUYECKH HEOAHOPOIHYIO cpely (3pdexra

Tunngans).

IpakTuyeckue 3ansaTust Ne 19 2

Pemmenue 3a/1au Ha IIPUTOTOBIEHUE PACTBOPOB.

Pemienne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHMH HA [WCTIEPCHBIC CHCTEMBI, HCIONb3yeMble B OBITOBOH U 5

NPOM3BOJICTBEHHOM JIEATENbHOCTH YeNOBEKa, C TMO3MIMHA IKOIOrHYEeCKol 0e30MacHOCTH MOCIEeICTBHI M IPaMOTHBIX

pereHut mpooyieM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOE cofiep:kanue 6 OK 01
Hccnenosanne Jlaboparopnbie 3anstus Ne 7,8 4 0K 02
CBOJCTB JlaboparopHas pabota «IIpurotopienue pacTBOPOB».
AUCIIEPCHBIX CHCTEM| [TpuroToBNEHNE PAacTBOPOB  3a/JaHHOM  (MOJNAPHOM)  KOHIEHTpauuu (C  MPaKTHKO-OPUEHTHPOBAHHBIMU 2
AT BX BOIIPOCaMM ), OTIpeZieNIEHUE CPeibl BOJAHBIX PACTBOPOB.
WIeHTHOUKAIHH JlabopatopHas paboTa «MccreoBaHue TUCTIEPCHBIX CHCTEMY.

[IpurotoBnenue n n3y4eHne CBOUCTB JUCTIEPCHBIX CUCTEM PA3HBIX BUJIOB: CYCNIEH3HH, IMYIIBCHHU, KOJUIOMAHOTO PACTBOPA. 9

CpaBHeHHe CBOMCTB HCTHHHBIX M KOJUTOUIHBIX PACTBOPOB, BBISABICHUE OCHOBHBIX Pa3INUMil MEXKTYy HUMHU.

IpakTuyeckue 3austusi Ne 20 KonTposabHas padora 5 9

JlucnepcHble CHCTEMBI.
Paspen 7. KauvecTBenHble peakuun 00HApYKeHHS! HEOPTAHMYECKHX H OPraHMYECKHX BelIeCTB 8
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Tema 7.1. OcHoBHOE coiep:kanune OK 01
Obmapysxenue IIpakTiyeckue 3ansTus Ne 21 OK 02
HCOPraHH1CCKAX KauecTBeHHbIE XUMUUECKHE PEAKLUH, XAPAKTEPHBIE IS 0OHAPYKEHHSA HEOPTAHWYECKUX BEIIECTB (KATHOHOB HAHHOHOB).
KaTHOHOB U aHUOHOB| Cocrapnenne ypaBHEHHI peakiii 0OHapyKeHus KaTHOHOB [-VI IpyIi # aHHOHOB, B T.4. B MOJIEKY/ISIPHOM K HOHHOM

dbopmax.

Peaximyn 0OHapykeHHS HEOPTaHMYECKUX BELIECTB B PEANbHBIX 00BEKTaX OKPYKAIOIIEH Cpejbl.

Jlabopatopnbie 3ansTis Ne 9

OOHapyXeHHe HEOPraHNUECKUX BEIeCTB (KaTHoHOB |-V rpynm niti aHHOHOB) € MCTIOJIB30BaHHEMKAUECTBEHHBIX

AQHATUTUYECKUX PEaKIUH.

JlaGoparopnast paboTa Ha BBIOOD:

1. JTaGopatophas pabota «AHanutHueckue peakuuu katuoHos |-VI rpynmy.

[IpoBesieHre KaueCTBEHHBIX PEaKiliii, UCTIONb3YEMbIX [ OOHAPYXKEHHS KATHOHOB | Ipymmbl (Kamus, HATPHs, MarHU,

ammonus), |l rpynnsl Ha npumepe 6apus, |11 rpymmst — cBunua, |V rpynns — antoMuHus,

V rpymmst — xene3a (11 u ), VI rpymnner — vukens. Onucanue Ha0/1101aeMbIX SBICHUN U COCTABICHHE X UMHYECKUX

peaKuid.

2. JlTabopatopHast paboTa « AHATUTHIECKHUE PEAKIINH AHHOHOBY.

[TpoBeneHne KaueCTBEHHBIX PEAKIIHHi, UCTIONB3YEMBIX sl OOHAPYKEHHMS aHUOHOB: kapOoHaTa, Gochata, cybharta,

cynbdua, HUTpata, xnopuaa u ap. Onucanne HaOMOIaEMbIX SABIECHHI M COCTABIEHHE XMMHYECKUXPEAKIIHA.
Tema 7.2. OcHoBHOe cofiep:kanue OK 01
OOHapyxeHune IpakTuyeckue 3ansiTust Ne 22 OK 02
OpraHnICCKUX KauecTBeHHBIE XMMHUYECKHE PEAKIMH, XapaKTEPHBIE I OOHAPYKEHUA OTACIBHBIX KIACCOB OPraHMYECKHX COEIMHEHHIL:

BE€IICCTB OTACIBHBIX
KJ1aCCOBC
HCIIOJIb30BAHHUEM

(heHOIIOB, aNBJETUIOB, KpaxMana, YKCYCHOM KHCIOTBI, aMUHOKHCIIOT | JIp.
Jlenatypanus GelKOB MPH HATPEBAHUHM, L[BETHBIC PEAKIHH OEJIKOB.
CocTaBleHHe KaueCTBEHHBIX PEaKLUil 0OHApYXEHHS OpPraHMYECKUX COeIMHEHHH OTENbHBIX KJIACCOB.

Ka4€CTBCHHBIX

JlabopaTtopubie 3ansTis Ne 10

peaxkuuit

OOHapyXeHHe OPTaHMYECKHX COEJUHEHHI OTIENbHBIX KJIACCOB.
Jlabopatopras paboTa Ha BEIOOD:
1. Jlaboparoprast pabota «KadecTBeHHbIE peakiiyi HAa OTJENbHBIE KIACCHI OPTaHUYECKUX BEIIECTB).
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[IpoBesieHre KaueCTBEHHBIX PEAKIMH, UCTOIB3YeMbIX MM OOHAPYKEHHUS OPraHMYECKHX BEIIECTB Pa3NMYHBIX KIIACCOB:
(eHONOB, aNbIETH/IOB, KpaxMaia, YKCyCHOM KHCIIOThI, aMHHOKHCIIOT, OemKkoB u Ip. Omucanne HaOMrojaeMbIX SBICHUI 1
COCTaBIICHHE XMMHUYECKUX PEAKIIUI 1W/WITH CXEM.

2. JlabopatopHas pabota «KayecTBeHHbIl aHAIN3 OPraHMYECKUX COCAMHEHUH 10 (QYHKIMOHANBHBIM TPYIITIaM).
[IpoBeieHre KaueCTBEHHBIX PEAKIUM, UCTIONBb3YEMbIX ISl PACTIO3HABAHKS OPTaHUIECKHUX BEIIECTB OT/EIbHBIXKIACCOB 110
(yHKIMOHATBHBIM TpPYIIIaM: Ha MpUMepe aMUHOKKUCIIOT U KapOOHOBBIX KHCJIOT, CIIUPTOB U ()EHOINOB,

anbJerkI0B 1 keToHOB. Omucanue HaOMoaeMbIX ABNECHUI U COCTABIEHHE XMMUYECKUX PEAKLMHA W/UIH CXEM.

ITpodeccnona bHO-OpHEHTHPOBAHHOE COlepkaHue (CoAepKAHNE IPHKIATHOTO MOYJIs) 32
Pazjex 8. Xumust B ObITY U HPOH3BOJACTBEHHOIl JeATeJbHOCTH Ye/l0BeKa 4 OK 01
Tema 8.1. OcHOBHOE cofiepAKanue 4 OK 02
Xumust B ObITY H IpakTuyeckue 3ansiTus Ne 23,24 4 OK 04
MPOU3BOICTBERHON [ xonoryueckas GE30MACHOCTD TOCIEACTBHI OBITOBOI 1 POM3BOACTBEHHOI SATENBHOCTH Y€NOBEKE, CBS3AHHAS C 2 OK 07
ACATCIBHOCTH 11epepaboTKOi BEIECTB; TTOUCK M aHATN3 XUMUYECKOM MH(OPMAIINHI U3 Pa3INYHbIX MCTOYHHKOB(HAYYHAs U Y4eOHO- TIK1.1
CJI0BCKa HAyYHasl JIUTEPATypa, CPECTBA MacCOBOM MH(OPMAaIH, ceTh IHTEpHET U apyTHe). ITK1.2
Keiicpl (c yuerom Oynymuieit pohecCHOHANLHOM AeATeNbHOCTH) Ha aHATN3 HHGOPMAIIUHI O TIPOU3BOJCTBEHHOM eATENbHOCTH ITK2.1
YeNI0BEKa, CBA3AHHOI ¢ MepepaloTKON 1 TIOTyYEHHEM BEIIECTB, a TAKKE C IKONOTHYECKOH O€301MacHOCTHIO. TK2.2

3ammuTa keiica: [IpescTaneHue pe3ybTaToB pelieHus KeiicoB (BBICTYIUICHHE C Mpe3eHTaluel)

2

Paznen 9.1. UcciaenoBanue u XuMu4eckuii aHan3 00beKToB GHocheps 3
Tema 9.1. OcHoBbl | OcHOBHOE coep:kanue OK 01
11ab0paTOPHOH Jladopatopnbie sansTust Ne 11 11K1.1
HPaKTHKH B Jlabopatopras paboTa «OCHOBBI 1a00PaTOPHON TIPAKTUKMY. 11K1.2
MPO(ECCHOHATBHBIX JlabopatopHas mocyna u Xumuueckue peaktuBbl. OCHOBHbIE JabopatopHble omepauuu. JlabopatopHoe 0060pyn0BaHHUeE. 2 11K2.1
11a00paToprsX Texuuka 6€30macHOCTH 1 MpaBIIa pabOTHI (MTOBEAEHNUS) B Ta00PATOPHHL. 11K2.2

IIpakTuyeckue 3ansiTus Ne 25,26 4

BBINoHeHHe THTIOBBIX PAacyeTOB 10 TEMATHKE JKCIIEPUMEHTa (BBIXOJ MPOIYKTA PEAKIHi, Macca HaBECKH, 00beM 4

pPacTBOPHTEIIA).

* Orpaxaercs I1K, amement

KOTOpO# (hopMUpyeTcsl MPHUKIATHBIM MOAYJIEM (IIpodecCHOHANTEHO-OPUEHTHPOBAHHBIM cofiepikanneM) B cooteTcTBiE ¢ PI'OC peanmsyemoii mpodeccun/criennaibaoctu CI10
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OG6paboTKa JJaHHBIX, aHATM3 U OLEHKA MX JOCTOBEPHOCTH (BHIYMCICHHE CPEIHET0 3HAUCHMSIKCIIEPUMEHTAIBHBIX JaHHBIX,
TIOTPEIHOCTH).

[IpencraBnenne pe3ynbTaToB SKCIEPUMEHTA B pasiimyHoil GopMe (Tabmmia, rpaduk, OTYeT, JOKIaj,

IIpe3eHTaLNs).

Tema 9.2.
XUMHUYECKUN
aHaJM3 IPO0O BOJIBI

OcHoBHoe cofrepkanne

Teopemqecxoe oﬁyqelme

Knaccudukaius npod Boasl 0 BUIY U HAa3HAUYCHHIO, HCXOIA M3 €e XMMHMYECKOro coctaBa. OpraHonenTHyeckue cBOHcCTBa
(3amax, mpo3payHOCTb, LIBETHOCTb, MYTHOCTb) BOAbI. KucaoTHOCTS 1 1menouHocTs Bojbsl. pH cperbl 1 MeTozibl ee
onpeneneHus. KecTKOCTb BObI M METO/BI €€ onpezienenus. CyIHOCTb METOa TUTPOBAHHSL.

BI/IIII)I KECTKOCTHU BOAbI (BpeMCHHaH H HOCTOHHH&H). KecTtrocTh BOJbI KaK IMpUYKMHA BbIITAJICHUA OCAIKOB I/IHI/I06paSOBaHI/I$I
COJIEOTJIOKEHUH, UMEIOLIMX MECTO B OBITY M Ha IIPOU3BOJICTBE.

Cocras corneli, BbI3bIBAIOLIKX KECTKOCTh BOIBL. XMMHYECKHE TIPOLECCH], YCTPAHAIOIINE KECTKOCTD BOABL. Y PaBHEHUS
XMMHYECKUX PEaKLUi, HTIOCTPUPYIOIIUX NPOLECCH, IIPOUCXOSAIINE TP YCTPAHEHUH JKECTKOCTH. Y CTPAaHEHHE BPEMEHHOM
KECTKOCTH OBITOBBIMM M XUMUYECKMMHU criocobamu. CriocoObl YCTpaHEHUs MOCTOSHHON

KECTKOCTH.

[IpakTuyeckue 3ansTus Ne 27

Croco0mI BBIPAKCHUA KOHLICHTPAIMKA PACTBOPOB: MACCOBAA JOJIA pPACTBOPCHHOI'0 BCIIECTBA, MOJISIpHAA U MOJISJIbHASA
KOHICHTpAallUH. TI/ITp pacTBopa. Pemmenue MIPAKTUKO-OPUCHTHUPOBAHHBIX TCOPCTUYCCKUX 3a/1aHui HapacyeT KOHHCHTpaHI/Iﬁ
3arpA3HAIOMINX BEIICCTB U X CPABHCHUE C MPCACIBHO AOIYCTUMBIMUA KOHICHTPAUUAMUA

(TLIK).

Jladopatopubie 3ansiTust Ne 12

Hccnenoanne xumudeckoro coctaBa mpod Bojbl.JIabopaTopHas

pabota Ha BEIOOP:

1. JlabopartopHas paboTa «O4rCTKa BOJIBI OT 3arPA3HSHHID).

Hcnonb3oBanue METOI0B (PHITBTPOBAHKS ¥ aICOPOLIMH [T OT/IECNECHNUS 3arpsA3HEH i B HccaenyeMoit mpode Bojbl. Beibop
METO/Ia OYMCTKH B 3aBUCUMOCTH OT Buga 3arps3HeHus. CpaBHeHHe 3O(EKTHBHOCTH Pa3NMYHBIX METOJIOB OUHMCTKU BOJIBI B
pa3HbIX yCIOBHSAX (B Ta0OPaTOPUH, B JOMAIIHUX U TOJIEBBIX YCIOBHUSAX).

2. JlabopatopHas pabora «Omnpenenenne pH BOJBI U €€ KHCIOTHOCTHY.

Omnpenenenne pH cpejipl ¢ MOMOIIBI0 YHUBEPCATBHOTO HHANKAaTOpa. VCTomp30BaHNe TUTPOBAHKS IS OTIPEICTICHIS
kucnotHocTH. OmpeneneHne o0mell KMCIOTHOCTH BOJBI, pacueT cBoOOIHOM KucnotHoctd. Omnpesenenue obmmei u
cBoOOHOM TenovHocTr. CocTaBIeHHE YPAaBHEHHH PEaKIil, MPOTEKANUX TIPH

OK 01
OK 02
OK 07
TIK1.1
IIK1.2
IIK2.1
IIK2.2
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OTPE/ICTICHAN KUCIOTHOCTH/ MIETOYHOCTH MPOO BOABL Y CTAHOBIEHHE CIIOCOOOB UCTIONB30BAHUS UCCIIEIOBAHHBIX TIPO0O

BOJBI B XHU3HCACATCIBHOCTH YCJIOBEKA, HA OCHOBE HOJIy‘IeHHBIX JAHHBIX O COCTaBE.

3. Jlaboparopras padota «OmnpejeeHne KeCTKOCTH BOJbI U CIIOCOOBI €€ YCTPaHSHHUS».

CriocoObl ycTpaHEHHs: BCEX BUIIOB KECTKOCTU B 3aBUCHMOCTH OT COCTaBa COJIEH KECTKOCTH. PeleHne SKcnepiuMeHTaTbHOM
3a/1a4M HA BBISBJICHHEC BPEMEHHOW M TIOCTOSHHOH JKEeCTKOCTH BOjbL. OIEHKA BEPOSTHOCTH YCTPAHEHHS BCEX BUIIOB KECTKOCTH
B IOMAIlIHUX YCJIOBI/ISIX.

Tema 9.3.
XUMHYEeCKHI
KOHTpOJIb KaueCcTBa
IPOJYKTOB TUTAHUS

OcHoBHOe cofepKaHue

Teoperuueckoe o0yuenue

KauecTBeHHBI XUMHYECKHH COCTaB MPOAYKTOB ITMTAHUS. BCHIGCTBa, q)anbcmbnunpy}omne MIPOAYKTHI [MATAHUSA, 1
BCHICCTBA, 3arpA3HAIONINEG MMPOAYKTHI IIMTAHKUS. Onpez[eneHHe 3arpA3HAINAX XUMAYCCKUX BEIICCTB B
MNPOAYKTaX IMUTAHUA, ONPCACICHUC BCIICCTB, HC 3a4BJICHHBIX B COCTABC MPOAYKTOB IIMTAHHUA.

IIpakTiyeckue 3ansTus Ne 28

OpFaHHqCCKI/IG A HCOPraHM4CCKUC BCIICCTBA, BXOAAIIKUE B COCTAB MPOAYKTOB IUTAHHUA. OnpeneneHHe cocTaBa 6JHOI[ Ha
COACPKAHMEC MAKPO U MUKPOIJICMCHTOB. I/I3y‘IGHI/IC NpCAIOKCHHBIX IIPCIIOAaBATECIIEM 6J'IIOI[ Ha IIpEAMET XUMUICCKOI'0
COCTaBa, OpeACICHUC JIonen oT CYTOHHOﬁ HOPMbI MaKpO U MUKPO3JIECMCHTOB B YKA3aHHOM 6J'IIO,Z[€.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHLIX 3a7a4 IO KYHHHapHOﬁ TEMATUKEC PA3JIAYHBIX THIIOB.

Jlabopatopubie 3ansitus Ne 13

WccnenoBaHne XMMHYECKOTO COCTaBa MPOAYKTOB MuTaHus.JlabopaTopHas

pabota Ha BbIOOD:

1. JlabopatopHas pabdora «OOHapyKeHHE HUTPATOB B MPOAYKTAX MUTAHHSY.

WccnenoBanne MaTepHanoB — TOMYKONWYECTBEHHHIM  METOIOM — OTPEENCHHS HHUTPATOB C  KCIOJIb30BAaHHEM
mudeHnIaMiHa (KOPHEIUIO/bl OBOIIEH, ICThS M KOUEPbIKKA KaIyCThl, IUI0/B! PPYKTOB). AHAIN3 YPOBHS 3arpsi3HEHHS
HUTPATAMH 110 HHTEHCUBHOCTH OKPAIIMBAHUS POIYKTOB PEAKIIHH.

2. JlaboparopHas pabota «VccnenoBanue MPOAyKTOB MUTAHUS HA HAIMYKE YITEBOIOBY.

WccnenoBanne MOJOYHBIX TIPOAYKTOB HA Hammume Kpaxmania. MccienoBanne MpOIyKTOB HA HANMYHE TIIOKO3HL.

OK 01
OK 02
OK 07
IIK1.1
[IK1.2
[IK2.1
IIK2.2

Tema 9.4.
XAMHUECKHH
aHam3 mpod
MMOYBBI

OcHoBHOe cofepxKaHue

Teopernyeckoe o0yuenne

Knaccnq)m(aum{ I0YB MO BUAY M Ha3HAYCHUIO, UCXOJA M3 XMMHUUYCCKOro COCTaBa. I/IJIGHTI/I(bI/IKaHHH Hp06BI TTIOYBHI 110 €€
XUMHUYECKOMY COCTaBy, OIIMCAHUE BO3MOJKHOCTEH ee MNPUMCHCHHUA.

OK 01
OK 02
OK 07
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Tpe6OBaHI/I${ K KQ4€CTBY OYBEI pa3IMYHOIO HA3HAYCHMA. Omnucanyie 0cOOEHHOCTEH HCIIONB30BAaHMS IOYB B3aBUCHMOCTH
OT THUIIOB, CIIOCOOBI YJIYyYIICHHSA Ka4€CTBA I10YB B 3aBUCUMOCTU OT Ha3HAYCHHUA.

ObmacTd UCTONB30BAHNUS OpTraHn4YCCKUX y,Z[O6p€HPII>i B 3aBHCHMOCTH OT KaueCTBEHHOro cocTaBa. OmucaHue
OpraHn4CCKuX YI[O6peHI/Iﬁ U UX NPUMCHCHUC B 3aBUCUMOCTH OT COCTAaBa ITIOYBBHI U €€ PA3HOBUIHOCTHU.

IlpakTuyeckue 3ansiTust Ne 29

Obnactu Ha3HayeHHUS (HpI/IMCHCHI/Iﬂ) ITOYBBI, UCXOAA K3 KAYCCTBCHHOI'O M KOJMYCCTBCHHOI'O COCTaBa. Anamm3
HOpMaTHBHOﬁ JOKYMCEHTAIUU.

Ponp HCOPraHM4YCCKUX BEIICCTB B KAYECTBE MUHCPAJIBHBIX y,Z[O6p€HHﬁ, ynquHHTeneﬁ II0YBHI.

Cocras MHUHCPAIbHBIX yn06peH1/H71 A UX NPUMCHCHUC B 3aBUCMMOCTU OT COCTAaBa MOYBBLI U €€ PA3HOBUIHOCTH. BzaumocBs3b
COCTaBa YI[O6p€HI/II>'I U WX BIUAHMS Ha BETCTATUBHBIC CBOMCTBA M II0AOHOIICHUC paCTeHHﬁ.

Jladopatopnsie 3ansiTus Ne 14

UccnenoBanne xummyeckoro coctaa nmpod moussl.JIabopaTopHas

pabota Ha BEIOOD:

. JlaboparopHas pabota «OOHapyKeHHEe HEOPTaHWYECKUX MPUMeEceH B TMPobaxy.

[IpurotoBnenue npoObl MOYBBI 7151 UCCIEI0BAHMS KUCIOTHOCTH/ENOYHOCTH, HEOPraHUYECKHX 3arps3HeHui. OOHapy xeHue
XJIOpH/- U CyIb(aT-nOoHOB B 1pobe mouBbl. CocTaBieHne ypaBHEHUH peakiuil 00HapyxeHus. CpaBHEHHE MOTYYEHHBIX
ToKazaresnell ¢ HOpMaTUBHBIMH (CTIIPABOYHBIMH) 3HAUECHUSAMHL.

2. JlaboparopHas padota «Omnpeneneane pH BOIHOI BHITSIKKU TOYBBI, €€ KMCIOTHOCTH U IENOYHOCTHY. MccrenoBanue
BOJIHBIX BBITSDKEK 00pa3IoB FOTOBBIX MOYBEHHBIX cMecel (1151 pa3HbIX TUIOB pacTenuil). Onpenenenue pH moussl ¢
HMCTIONB30BaHMEM MHAMKATOpoB. OlEHKa TUIIOB MOYB B MPEACTABIECHHBIX 00pa3lax

(cubHOKHMCHAs, KUCNas, clabOKucnas, HeUTpanbHas, meI0uHas).

[IK1.1
[IK1.2

[IK2.1
IIK2.2

Tema 9.5.
Hccnenoranue
00BEKTOB
ouochepst

OcHoBHOE coacp:xanmne

Teopernueckoe odyuenue

YyebHo-Hccne0BaTeNbCKIil MPOEKT B 001acTH HccnejoBaHus 00bekToB Orocdepsr. O030p TeM yueOHO- HCCIeI0BaTENbCKIX
TMPOEKTOB. ANTOPUTM BBHITIONHEHHS HpoekTa. Ompesenenue mpoodaemMsl UCCIeI0BaHH.
Mertonp! noucka, aHanuza u 00paboTKH MHPOPMALKMH O TIPOEKTE B PA3THUHBIX UCTOYHMKAX.

IIpakTuyeckue 3ansarus Ne 30,31,32

O6GocHOBaHKE aKTyalbHOCTH BBHIOpaHHOH Tembl. BhlsBnenue npobnemsl uccinenoBaHus. Beibop 00bEKTOB MMETO/IOB
uccienoBanus. [locraHoBka Leneil u 3a1a4 uccnenoBanus. OnpeaeneHue NpoayKTa UCCIEA0BaHUS.

OnpeneneHHe 3TaIlOB U COCTABJICHUC IIJIaHA MCCJICAOBAHUA.

OK 01
OK 02
OK 04
OK 07
I[IK1.1
[IK1.2
[IK2.1
IIK2.2
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3ammura mnpoekta: I[lpencraBneHue — pe3ysNbTaTOB  BBINOJNHEHUS  Y4eOHO-KCCIIENOBATENbCKUX MPOEKTOB 2
(BBICTYIUICHHE C MPE3EHTAIUEH ).
Jladopatopubie 3ansiTust Ne 15 2
UccnenoBanue npeayiokeHHOTO 00beKTa Ha KUCIOTHOCTD, IEIOYHOCTh, XUMUUECKUIT COCTaB (3arpsA3HUTENN,MAKpo- U
MuKpodneMeHTh). O0paboTka pe3ysbTaToB HccienoBanus. OueHKa KayecTBa HCCIEAYEMOro 00BbeKTa, 2
MCXOMS M3 PE3YNbTaTOB XMMHUUYECKOrO aHAIU3a.
[IpomexyTounasi aTrectamusi Mo JUCHUIUIAHE (IK3AMeH) 2
Bcero 133
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3. YeiaoBusi peanmzanuu nmporpamMmbl 001e00pa3oBaTeIbHOM JHCHUIIHHBI

3.1 TpeboBaHusi K MHHUMAJBLHOMY MAaTepUAJIbLHO-TEXHUYECKOMY
o0ecrneyeHuIo

Peanmzanus yueOHOro mnpeamera TpeOyeT HaMM4Ms KaOWHETa XUMHM IS
MIPOBEJICHUS 3aHATHI BCEX BUJIOB, IPEIYCMOTPEHHBIX 00pa30BaTeIbHON MPOTPAMMON,
B TOM YHCJI€ TPYNIOBBIX U MHAUBHUIAYATbHBIX KOHCYIbTALUM, TEKYIIETO KOHTPOJIS U
MMPOMEKYTOUYHOM aTTECTAllUM, & TAKXKE ISl CAMOCTOSTEIIbHOM M BOCIUTATEIbHOU
pabotel.  MarepuanbHO-TeXHMYECKass  0a3a  COOTBETCTBYET  JIEWCTBYIOIIHUM
CAaHUTAPHBIM U MPOTUBOIMOKAPHBIM HOPMaM.

MarepuaibHO-TEXHUYECKOE OCHAIIICHUE KaOUHETa

KabuneT xummn. O6opynoBaHue:

Kommerorep cTanmonapHsiii - 1

[MpunTep — 1 JJocka yyennueckas - 2

Mopenu KpUCTaJUIMIECKUX PEHIeTOK M OPraHWYeCKHUX BEIIecTB - 12
Komekiuu mosie3HpIX HCKONaeMbIX, MUHEPAJIOB U METAJIIOB - 3

Y4eOHble MTaKkaThl IO U3YyYCHUI0 XuMuH - 20

ArTedka mepBoii moMoru paboTHUKaM - 1

HarnsaHoe nocoOue st caMOCTOSTENBHBIX padoT - 6

HarnsgHoe nocoOue st 1a00paTopHO- MPaKTHYECKUX padoT - 6
HarnsimHoe nocoOwue amst aTTectanuu cTyieHToB — 6 CTOI 171 BEcoB - 2
Croux 1 TATPOBAHUSA - 2

Crout 1abopaTopHbIi pabouwii - 2

Cron octpoBHOW — 4 CTOJ] MPUCTSHHBIN - 3

Cron-motika JIAB-ITPO MO30 - 2

[lxad BBITSHKHOM TSt MyelbHBIX Tieueit - 1

ka¢ BeITSDKHON — 15 Kpecno — 20

Ilxad mist 1abopaTopHO MOCYIbI - 2

xad mrst omexapr — 1

[lxad mist XxpaHEHUS] PEaKTUBOB 2

Cymmika assi mpooupoxk — 2.

Xumudeckas mocyna (JadopaTopHasi):

NPOOHPKH, KOJIOBI, BOPOHKH, XUMUYECKUE CTAaKaHbI, IITATHBEI, IEPKATEIIH,
MTUIETKH, OIOKCHI, CIIUPTOBKK, MEpHAsl OCY/1a, YaIllKH JUIsl BBITAPUBAHHS,
CTYIIKM M IECTHK, MPOOUPKOCYIIUTEINH, TPOOUPKOAEPKATEI.

PacxomHble MaTepHabl: XMMHUUYECKHE peakTUBBI, HAOOpbL: «lllemoum»
«Opranndeckue BemecTBay, «O0pas3Ibl HEOPTaHUIECKUX BEIIECTBY,
«Tlanorennnpy, «Cynbdatsl, cyabQUTHL, CyIbhuab, «[ anoreHsn,
«Mertamsl 1 okeuab», «Hurpate, «CoenuHenus xpomay, « HAUKaTOPBI».
ITepuoanueckas cucrema . . Menneneena; [1nakarsl mo opraHu4ecKo u
HEOPraHWYECKOU XUMHUH.

HNHCTpYKIMOHHBIE TEXHOJIOIMYECKHE KapThl, JEMOHCTPALMOHHBIE y4eOHO -

HarJIsIAHBIC HOCO6I/I$[, KapThbl, IIJIaKaTbl, IIOCTCPHI, )II/IJIaKTI/I‘-IeCKI/Iﬁ n
pa3laToO4YHbI MaTEpHaIbL.

[lepeyerr  HEOOXOAMMOTO  KOMIUIEKTa  JIMIICH3MOHHOTO W CBOOOIHO
pacIpoCTpaHsIeMOT0 MPOTPaMMHOTO OOECTICUeHUs, B TOM YHCJIE OTEYECTBEHHOTO
MIPOU3BOJICTBA.

Ne HanmeHoBaHME JTHIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOTO
n/m IPOrpaMMHOTO 00€CTICYeHHSI, B TOM YHCJIe OTE€UECTBEHHOTO MMPOU3BOJICTBA

1 Oducnoe I1O u3 cocraa makera Microsoft Office 2019
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2 Onepannonnas cuctema Microsoft Windows 10 nams oOpa3oBaTenbHBIX
OpraHu3anun

3 AHTHBHpYCHOE porpaMMHOe obecrieuenue Kacmnepckmii

Peanuzanust mnporpamMmbl  TUCHMUIUIMHBL  OOecrieyeHa y4eOHO-METOIUYECKOM
JIOKYMEHTALUEH.

BueaynutopHast paboTa cOnpoBOXAAETCS METOJIUYECKUM OOECIICUEHHUEM.

OOGyuaronuecst obecredeHbl JOCTYIOM K oOpaszoBaTenbHOM maTdopme Moodle
(https://cno.Hknmur.pd/)

3.2 TpeOoBanusi K KaaAPOBbIM YCJOBHSIM peaju3aluu 00pa3oBaTeJIbHOMI
MPorpaMmbl

Peanuzanus o6pa3zoBaTebHOM MPOTPaMMBI 00ECTIEINBACTCS TTEarOTHIECKUMU
pabOTHHUKaMH KOJUIEKA, a TAK)KE JTMLAMU, IPUBJIEKAEMBIMU K peain3aluu
00pa3oBaTeIbHON MPOrpaMMBbl, B TOM YUCIIE U3 YHCIIa PYKOBOJIUTENEH U paOOTHUKOB
OpraHu3alluii, HarpaBJICHUE AESITEIIbHOCTU KOTOPBIX COOTBETCTBYET 00JIacTU
poecCUOHANBHOM IESITEIbBHOCTH U UMEIONTUX CTaK PabOThI B IaHHON
npodeccuoHanbHOM 00J1aCTH HE MeHee 3 JIeT.

[lenarornueckue paOOTHUKHM, NPHUBICKAEMbIE K pealu3alyyd [POTrPaMMBlI,
MOJIYYalOT JOMOJHUTENbHOE MNpo(decCHuOHANbHOE O0pa3oBaHUE 110 Mporpammam
MOBBIIIIEHUS KBIM(UKAIIUU HE pexke 1 paza B 3 roja, ¢ yueToM paclIupeHus CIeKTpa
NpO(ECCUOHANIBHBIX KOMIIETEHLIMA, B TOM 4HClI€ B (OpME CTaXUPOBKH B
OpraHu3allysX, HaMpaBlICHUE JIEATEIbHOCTH KOTOPBIX COOTBETCTBYET 0O0JIACTH
npohecCuOHATBHOMN NesSTENbHOCTH.

3.3 Undopmanuonnoe odecneyenue ooyueHus. [lepeuenr pexkoMeHyemMbIx
yueOHbIX u3aaHuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHOM JTUTEPATYPbI

Jlns peanuzaliuu NMporpamMMbl KaIbld oOydaromuiicss ooecrnedeH TOCTyIoM K
0azaM JaHHBIX U OuOnMMoTeyHOMY (oHAY 0Opa30BaTEIbHON OpraHU3aluu.
bubnuoreunsiit GoHA HMMEET Me4YaTHbIE W/WIM SJEKTPOHHBIE OOpa3oBaTEIbHBIE U
WHOOPMAITMOHHBIE  PECYPChl,  PEKOMEHJOBAaHHBIE  JUJII  HMCIOJB30BaHUS B
00pa30BaTeIbHOM IPOLIECCe, HE CTaplle MATH JIET C MOMEHTA U3/1aHus.

1. AnanuTudeckas XuMHsS : y4eO. IS CTyd. YYpeKICHHH cpea. mpod.
obpazoBanus / [FO.M. I'my6koB, B.A. TI'onoBauesa, FO.A. Edpumona u nap.] ;mox pen.
A.A. Umenko. — M. : U3narensckuii eHTp «Axagemusy», 2019.

2. benuk, B.B. ®wuswueckas u koimoupHas xumusg / B.B. bemuk, K.U.
Kuenckas.- M.: U3narenbckuil neHTp «Axagemusi», 2019.

3. AxmetroB H.C. Obmas u neopranuueckas xumusi. / H.C. AxmeroB. — M.:
N3natensckuii eHTp «Akagemus», 2019.

4. Bonpxun B.B. Obmas xumus. OcHoBHoil kypc / B.B. Bonbxun. — Ilepwmb,
2019.
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[Terpos, X.B. banesan, A.T. Tpomenko. — CII0. «MBan denopon», 2019
HNuTepHeT- pecypcesbi:

4. KoHTpo.b 1 OlleHKa Pe3y/IbTATOB 0CBOEHHs 00111e00Pa30BaTENbHOI THCHHIIHHBI

No bk wh e

5. IletpoB A.A., banesa X.B., Tpomenko A.T. Opranuueckas xumus / A.A.

hemi.wallst.ru - «Xumus. O6pa3oBaTenbHBIN CAUT IS IKOJIHLHUKOB
www.alhimikov.net - O6pa3zoBaTenbHBIN CalT IS IKOJILHUKOB
chem.msu.su - DnexTpoHHas OMOIMOTEKA ITO XUMUHU

WWW.enauki.ru — MHTepHeT-u31aHue i yuuTeneil «k ECTecTBEHHBIC HAyKI»
1september.ru - meToauueckas razera "l[lepBoe ceHTAOps"

hvsh.ru - sxypran «XuMus B IITIKOJIE»
WWW.hij.ru -« Xumust 1 )KU3HbY»

KOHTpOJ’IL n  ONCHKa pPC3YJIbTAaTOB 06yquI/I$I OCYHICCTBIIACTCA IIPCHOAABATCIICM B

npouecce MPOBEACHUs MPAKTUUECKUX 3aHATHI U J1a00paTOPHBIX paboT, TECTHPOBAHMUS,

a TaKXeC

BBITIOJTHCHU A

00yYaroIuMucs

WHAWBUAYAJIbHBIX

3aJIaHuH,

IPOEKTOB,

uccrnenoBanui. Pesynbrartel 00ydyeHHs ONPENeNsoT, yTo oOydaromuecs JOJKHBI 3HATH,
MIOHUMATh U IEMOHCTPUPOBATH 10 3aBEPIICHUM U3YUCHUS AUCIUTLIIUHEI.
KOHTPOJII H OIEHKH pEe3yJlbTaTOB OCBOEHUS y4eOHOM
JUCIUIUTAHBL UCTIONB3YETCS CUCTEMA OLCHOYHBIX MEPONPUSTHH, MPEACTaBIsIONas coboi

Jlns  hopmupoBanus,

KOMIUIEKC ~ Y4eOHBIX ~ MEPONpHATHH, COIJIACOBAHHBIX C  pe3yldbTaTaMd  OOYy4YeHHS |
chopmynupoBanHbeix ¢ yderom @O®I'OC COO (mpeaMeTHble pe3yabTaThl IO
nucuumuae) 1 I'OC CIIO.
Moayas / Paznen
Ne y PesyabTaT 00yyeHus OueHovHbIe MepONIPUATHS OK
| Tema
| [{OcHoBHON MoxyJIB
1 |Pa3gex 1. ®opmyaupoBaTh 6a30BbIE
OcHOBBI MOHSATHS U 32KOHBI XHMHUH
CTPOeHHus
BellecTBa
1.1 |Crpoenue atromoB |CocraBnsate xumuueckue  |1. Tect «Ctpoenue aTomoB OK 01
XUMHAYECKHX (bopMyJIBI COeTMHEHUH B XUMHYECKHUX DJIEMEHTOB H
DIIEMEHTOB H COOTBETCTBHH CO CTETICHBIO |TIPUPO/Ia XUMHUECKOU CBSI3M.
npupoza OKHCIICHUS. XUMUYECKUX 2. 3a7auy Ha COCTaBIICHUE
XUMHAYECKOH 9JIEMEHTOB, UCXOIS U3 XUMHUYECKUX (OpMyIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX COCIMHEHUH
JIEKTPOOTPHUIIATENILHOCTH  |(OKCHAOB, CYIb(UIOB,
TUAPUJIOB U T.11.).
1.2 |[lepumommueckuii | XapakTepu3oBaTh [TpakTtuko-opuentupoBanubie  |OK 01
3aKOH U Ta0JIMIa |XUMHUYECKHE DIIEMEHTEI B TEOPETHYECKHUE 3aJaHUs Ha OK 02
JI.1. MenneneeBa |COOTBETCTBUU C UX XapaKTEePU3aLUI0 XUMUUECKUX
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II0JIO)KEHHEM B
[IEPUOJAUYECKOU CUCTEME
XUMHNYCCKHUX OJICMCHTOB
.. Menneneera

3JIeMEHTOB: «MeTamudyeckue /
HEMETaJJINYECKHUE CBOMCTBA,
AIEKTPOOTPULATEIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XUMHUYECKHX DJIEMEHTOR B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MOJI0’KEHUEM B IEPHOIUYECKOMN
CHUCTEME XMMUYECKUX
snemeHToB J[.1. Menneneeray.
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Monyas / Paznen

Ne Pe3yabTaTt 00yyeHus OueHo4YHbIe MEePONIPUATHSA OK
[ Tema
2 |Pa3zmen 2. CocraBasats ypaBHeHusi U | KonTpoabhasi paora

XuMHYecKue cXeMbl XUMHUYECKUX «CTpoeHue BelecTBa u
peakuuu peakuuii XHMHYeCKHe Peakium)

2.1 | Tumsr CocraBnTh peakuuu 1. 3amaun Ha cocTaBieHUE OK 01
XUMHYECKHX COEIMHEHUS, PA3JIO’KEHUs, |YpaBHEHUN peakIuii:
peakuui oOMeHa, 3aMeIlIeHuUs, — COEMHEHMSI, 3aMellleHus,

OKHCITUTEIIHHO-
BOCCTAHOBUTEIILHBIC
pCaKkuuu U pCakKunuun
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITIICKCOB
QIIOMUHUS U [TUHKA) C
y4acTHEM HEOPTraHHYECKUX
BEIIIECTB

pasokeHus, 0OMeHa U PeaKIui
C y4acTHeM KOMILUIEKCHBIX
coelMHEeHUN (Ha npuMepe
TUAPOKCOKOMILIEKCOB
QTIOMUHUS U [IMHKA);

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA C
HCIOIL30BAHHEM METO1A
AJICKTPOHHOTO OajaHca;

— C y4yacTHeM KOMILUIEKCHBIX
coelMHEeHUH (Ha mpumepe
TUAPOKCOKOMILIEKCOB IIUHKA U
AJIFOMHUHUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTA
pEaKIuu COeTMHEHHS; MAaCCOBOM
WM 00BEMHOM JIOJIM BBIXO/1a
MPOJIYKTA PEAKIIUU COSTMHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHEIX OTHOIICHUI Ta30B;
KOJIMYSCTBECHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEILECTB U MPOYKTOB PEAKIIHH;
Macchl (00beM, KOJIMYECTBO
BEIIIECTBA) MPOJYKTa PEaKIInH,
€CIIK OJTHO M3 BEIIECTB JJAHO B
BHJIC PaCTBOPA C ONPEeIeICHHON
MAacCOBOM J0JIeil paCTBOPEHHOTO
BEIECTBA.
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Monyas / Paznen
[ Tema

Pe3yabTaTt 00yyeHus

OueHoYHbIe MEePONIPUATHS

OK

2.2

DNEKTPOIUTHUECK
asi JUCCOLMALS U
WOHHBIA 0OMEH

CocraBnaTh ypaBHEHUs
XMMHYECKUX PEaKInu
HMOHHOTO 0OMeHa C
ydacTHEeM HEOpraHMYECKIX
BEILECTB

1. 3apanus Ha cocTaBiieHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxuil ¢ y4uacTueM OKCHJIOB,
KHCJIOT, OCHOBAaHUM U COJICH,
MOHHBIX peaKluid TUIPOIN3a
COJIEHN, YCTAaHOBJIEHUE
WU3MEHEHUS KUCITIOTHOCTHU CPEJIbI.
2. JlabopaTopHas pabora
«Peakuuu ruiposinsza.

OK 01

Pa3pgea 3.
Ctpoenue u
CBOMCTBA
HEOPraHU4ecKuX
BellleCTB

HccaenoBarsb cTpoeHue U
CBOIiCTBA
HEOPraHu4eCcKHUX BellecTB

KonTpoabHnas pabora
«CBOICTBa HEOPraHUYECKHX
BelleCTB)

3.1

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHUE
HEOPTraHUYECKUX
BEIIECTB

Knaccugpunuposars
HEOpPTraHUYECKHe BEIeCTBa
B COOTBETCTBHH C UX
CTpOCHHEM

1. Tect «Homenknarypa u
Ha3BaHME HEOPTaHUUYECKUX
BEIIECTB UCXOJI U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTaBIICHHE XUMUYECKOU
bopMyIIbl UCXO/I U3 HAa3BAHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIM TPUBUAIBHOU
HOMEHKJIAType».

2. 3aj1a4um Ha pacyeT MacCOBOM
JIONU (MacChl) XUMHUYECKOTO
aIieMeHTa (COeAMHEHNUS) B
MoJIeKyJie (cMech).

3. [IpakTrueckue 3agaHus Mo
KJIacCU(UKaLlMU, HOMEHKIIaType
U XUMUYECKUM (popmyiam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IpakTudeckue 3a1aHus Ha
OIPEAEIIEHNE XUMUYECKOU
aAKTUBHOCTH BEIIIECTB B
3aBHCHMOCTH BHJIa XUMHUYECKOU
CBSI3M U TUIA KPUCTAJUINYECKOU
PEIIEeTKH.

OK 01

3.2

dusnko-
XHUMHAYECKHE
CBOMCTBA
HEOPraHUYECKUX

VcranaBiuBarth
3aBUCHUMOCTH (DU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB

1. Tect «OcobeHHOCTH
XHUMHYECKHUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
aM(pOTEPHBIX THIPOKCUIIOB U

OK 01
OK 02
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Monyas / Paznen

Ne Pe3yabTaTt 00yyeHus OueHo4YHbIe MEePONIPUATHSA OK
| Tema
BELIECTB OT CTPOEHUS aTOMOB U coJiei.

MOJIEKYJI, a TAKKE THIIA 2. 3ajaHus Ha COCTaBJICHUE

KPUCTAJNINYECKOM PELIeTKH |ypaBHEHUN XUMHUECKUX
peaKumii ¢ ydacTHEeM IPOCThIX U
CJIO’KHBIX HEOPraHMYECKHX
BELIECTB: OKCHUJIOB METAJIIOB,
HEMETAJJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM 1
aM(OTEpHBIX TUAPOKCUIIOB,
HEOPraHMYEeCKUX COJIeH,
XapaKTepU3yOIUX UX CBOMCTBA
U CIIOCOOBI MOTY4EHUS.
3. IIpakTHKO-OPHEHTHPOBAHHBIC
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U MOJIyYEHUE
HEOpPraHUYECKUX BEILECTB.
4. JIaboparopnas pabota
«CBOMCTBA METANIOB U
HEMETaJJIOBY.

3.3 |[IpousBoxacTBO Ob6ocHoBbIBaTh 3HaueHUe U |[IpakTuko-opuentupoanusie (OK 01
HEOPraHWYECKUX |[IPUMEHEHHE 3aJJaHus 110 COCTABIICHUIO OK 02
BEIIECTB. HEOPraHMYECKUX BELIECTB B [XMMUYECKUX PEaKIHii ¢
3HaueHue u OBITOBOM 1 y4acTHEM HeOpraHHuYeCKuX
MIPUMEHEHNE B IIPOU3BOJICTBEHHOU BEIIECTB, UCIOIb3YEMBbIX JJIS UX
ObITY U Ha NeSITEIbHOCTH YEJIOBEKA UX |UJIECHTU(PUKALUU U
MIPOU3BOJICTBE (U3UKO-XUMUYECKUMHU IIPOMBIIIJIEHHBIX CITIOCOOOB

CBOMCTBaMH [IOJIy4YEHMUS.

4 |Pa3nen 4. HccnenoBarsb ctpoenue u |KonrposabHas pabora
CtpoeHue u cBoiicTBa oprannyeckux |«CTpoeHuHe H CBONiCcTBa
cBoOiicTBa BellecTB OpPraHMYecKHX BelecTB»
OpraHHYecKHuX
BeleCTB

4.1 |Knaccuduxkanus, |Knaccupunuposars 1. 3aganus Ha cocTaBiieHUE OK 01
CTPOECHHE U OpraHUYeCKHe BEIIeCTBa B |Ha3BAaHHM OPraHUYECKUX
HOMEHKJIAaTypa COOTBETCTBHUH C UX COEJIMHEHUH 110 TPUBHATILHON
OpPraHUYECKUX CTPOEHUEM WIM MEXAYHApOIHON
BELIECTB CHUCTEMATUYECKOU

HOMEHKJIAType.

2. 3a7aHns Ha COCTABIIEHUE
ITIOJIHBIX U coxpameHme

CTPYKTYPHBIX (OpMYIT
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Monyas / Pazaen
| Tema

Pe3yabTaTt 00yyeHus

OueHoYHbIe MEePONIPUATHS

OK

OpraHUYECKHUX BEIIECTB
OT/IEJIbHBIX KJIACCOB.

3. 3ajauu Ha onpeeeHue
npocreiiei GopmMyibl
OpraHUYeCKON MOJIEKYJIBI,
MCXO/ISl U3 AJIEMEHTHOTO COCTaBa
(B %).

4.2

CaoiicTBa
OpraHUYECKUX
COE€IUHEHUN

YcranaBiuBaTh
3aBUCUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
OPraHNU4YeCKHUX BEMIECTB OT
CTPOEHHUSI MOJIEKYI

1. 3apanus Ha cocTaBiieHUE
YpaBHEHUN XUMUYECKUX
peakuuii ¢ yuacTuem
OpraHWYEeCKHUX BEIIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOECHHS.

2. 3aiaHus HA COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuuii, WITIOCTPUPYIOIINAX
XMMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX peaKkLHil 1
T€HETUYECKOM CBS3U
OpPraHWYECKHUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHble 3a1a4u 110
YPaBHEHUSIM PEAKIIHI C
y4aCTHEM OPTaHHUYECKUX
BEIIECTB.

4. JTaboparopHas paboTa
«ITonmyyeHnue 3TrIIeHA U
H3yYECHHUE €TO CBOMCTBY.

OK 01
OK 02

4.3

Opranuueckue
BEILIECTBA B
KUA3HEEATENBHOC
TH YE€JIOBEKa.
[IpousBoacTeo u
MIPUMEHEHUE
OpraHNYeCKHUX
BEIIIECTB B
MPOMBIIIUIEHHOCTH

OOO0OCHOBEIBaTh 3HAUECHUE U
MIPUMEHEHHE OPTraHNYeCKUX
BEIIECTB B OBITOBOU M
MIPOU3BOJICTBEHHOM
JIEATEIIbHOCTH YeJIOBEKA NX
(bU3UKO-XUMUIECKUMHU
CBOMCTBaMH

[TpakTHKO-OpHEHTHPOBAHHbIE
3aJJaHUs 110 COCTABIICHUIO
XUMHUYECKUX PEAKLIHN C
y4acTUEM OPTaHUYECKUX
BELIECTB, UCIIOJIb3YEMBIX I UX
UACHTU(PUKAIIH B OBITY U
MPOMBIIIJIEHHOCTH.

OK 01
OK 02
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Monyas / Paznen

Ne Pe3yabTaTt 00yyeHus OueHoYHbIe MEPONIPUATHSA OK
[ Tema
5 |Pa3pea S. HccnenoBatrs paBHoBecue |KoHTposabHas padora
Kunerudeckne U (M CKOPOCTh XUMUYecKHX |«CKOPOCTH XUMHYECKOM
TepMOIMHAMMYEC | peaKIuii peaknuu U XUMHUYecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XHMHYECKHX
peakuuit

5.1 |Kunernueckue HccnenoBath BausiHUC 1. JTabopaTopHnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpAIlUU BEIOOD: OK 02
MIPOTEKAHUS pearupyromux BemecTB U |— «Onpeaesnenne 3aBUCUMOCTH
XUMHYECKHX TEeMIIepaTyphl Ha CKOPOCTh |CKOPOCTH PEAKIIH OT
peakuui XUMHUYECKHUX PEaKIUi KOHIIEHTPAIIUU pearupyronmx

BEIIECTBY;

— «OrnpeneneHue 3aBUCUMOCTH
CKOPOCTH pEaKIMU OT
TEeMIIEpaTypPhI».

2. IlpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUYECKHE 3a/1aHUs Ha
aHayn3 (paKTOPOB, BIUSIONINX
Ha U3MEHEHUE CKOPOCTHU
XUMHUYECKOHN peakiinu.

5.2 |Tepmomunamuuec |MccnenoBarh BIusHUE 1. 3agauu Ha pacyetsl TemnoBsix |OK 01
KHe W3MEHEHHsI KOHIICHTpauuu |3 dexToB xumudecknx peaxiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLIUU CPEAbl U | ONPEACICHUE TUIIA PEAKIINU
MPOTEKAHUS TEMIEpaTyphl Ha cCMelIeHue | (1o TerIoBoMY 3G (dEKTy: IK30-
XUMHYECKHUX XUMHYECKOTO PABHOBECUS |U DHAOTEPMHUUYECKHUE).
peaxiuii. 2. [TpakTHKO-OpHUEHTHUPOBAHHbIE
PaBHOBecue 3a/1aHus Ha IPUMEHEHHUE
XAMUYECKHAX npunnuna Jle larense st
peakiuit HAaXO0JKJICHUS HaIpPaBIICHUS

CMEIIEHUST PAaBHOBECHUS
XUMHUYECKOHN peakluy U aHalu3
(hakTOpOB, BIHSIONINX HA
CMEUIEHUE XUMUYECKOTO
paBHOBECHS.
3. JJaboparopHas paboTa
«3yueHne BIUSHUS Pa3IUYHBIX
(hakTOpOB HA CMEIIIEHUE
XUMHUYECKOTO PAaBHOBECHUS.

6 |Pa3men 6. HccaenoBars aucnepcunie | KonrpoabHas padora mo teme

JAucnepcHbie CHCTEMBbI «JlucnepcHbie cUCTEMbI»
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Monyas / Paznen

Ne Pe3yabTaTt 00yyeHus OueHo4YHbIe MEePONIPUATHSA OK
| Tema
CHCTEMBI
6.1 |ducniepcHbie Pa3znnuath ucTUHHBIE 1. 3agauu Ha NpUTOTOBJIEHNE OK 01
CHCTEMBI U pacTBOpbI, KOJJIOUAHbIE pacTBOpOB. OK 02
(baxTops! NX pacTBOpHI U 2. IIpaKTHKO-OPHEHTHPOBAHHBIE
YCTOWYHBOCTH rpyO0OIUCTIEPCHBIE CHCTEMBI | pacyeTHBIC 3aaHus Ha
Ha OCHOBE XMMUYECKOI0 JUCTIEPCHBIE CUCTEMBI,
JKCIEpUMEHTA UCIOJIb3yeMble B OBITOBOW 1
IIPOU3BO/ICTBEHHOMN
JeSITEIbHOCTH YEJIOBEKA.
6.2 |UccrnenoBanue UccnenoBath pusmko- JlaGopatopHnas paboTa (Ha OK 01
CBOWCTB XUMHUYECKHE CBOWCTBA BbIOOD):
TMCTIEPCHBIX pa3IMYHBIX BUOB — IIpuroToBieHne pacTBOPOB;
CHCTEM JIMCTIEPCHBIX CHCTEM — HccnenoBanne TuCHepCHBIX
CHCTEM.
7 |Pa3men 7. HcciaenoBaTh CBOMCTBA
KavecTBeHHble |OpraHu4YecKHuX U
peakuuu HEOPraHUYeCKHX BellecTB
o0HapyKeHuUst € MCI0JIb30BAHHEM
OPraHHYeCKHX U |KadyeCTBEHHBIX peaKkuuii
HEOPraHUYeCcKuX
BellecTB
7.1 |OGHapyxeHue UccnenoBath 1. JTaGoparopnas padoTa (Ha OK 01
HEOPraHMYECKUX |KAaueCTBEHHbIE PEaKIINU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAJIUTHUYECKUE PEaKIUH
aHHMOHOB katuoHoB |-VI rpynm;
— AHQJIUTUYECKUE PEaKIINU
aHHOHOB.
2. llpakTdeckue 3a1anus Ha
COCTaBJIEHUE YpaBHEHUII
peakiuii oOOHapy>KEeHHS
kaTuoHoB [-VI rpymnm u
aHMOHOB, B T.4. B MOJICKYJISIPHOM
Y MOHHOH Qopmax.
7.2 |OOHapyxeHUE UccnenoBath 1. JTaGoparopnas padoTa (Ha OK 01
OpraHUYEeCcKuX KayeCTBEHHbBIE PEaKIIH BHIOOD):
BEIIIECTB OpPraHMYECKUX COEANHEHNN |— KadecTBeHHBbIE peakiiuu Ha
OTIENBHBIX OTJIENFHBIX KIIACCOB OTJIENIbHBIE KIIACChI
KJIACCOB C OpPraHUYECKHX BEIECTB;
HCII0JIb30BAHUEM — KauecTBeHHBIN aHAIN3
Ka4eCTBEHHBIX OpPraHUYeCKHUX COSTUHEHHUU IO
peakuuii (YHKLIMOHATIBHBIM TPYIIIAM.
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Monyas / Pazaen

Ne Pe3yabTaTt 00yyeHus OueHoYHbIe MEPONIPUATHSA OK
[ Tema
2. IlpakTueckue 3ajianus Ha
COCTaBJICHUE KaU€CTBEHHBIX
peakiuii oOOHapyKEHUS
OpPraHUYECKUX COCTUHEHHI.
Il |[IpuknagHoii MoayIb
8 |Pa3zmen 8. OueHuBaTh NocJaeACTBHs |3amuTa Keiica (¢ yueToM
XuMmus B ObITY U |OBITOBOM H Oyayuei npogeccuoHAIbHOI
NMPOU3BOJACTBEHH |MIPOM3BOJACTBEHHOM JAeATeJIbHOCTH)
0i1 1eSITeJIbHOCTH |/1eATEJHLHOCTH YeJI0BeKa ¢
yejI0BeKa MO3HUIINIi DKOJIOTNIEeCKOI
0e30IacHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsus — |Keiic (¢ yuerom Oyayieit OK 01
MIPOM3BOJICTBEHHO |OBITOBOM U po¢eCCHOHATBHON OK 02
W IeSTeNbHOCTH  |ITPOU3BOJCTBEHHOM JIeATEITLHOCTH) OK 04
YeJIoBeKa JeSTEILHOCTH YeJIoBeKa ¢ | BO3MOKHBIE TeMBI KEHCOB: OK 07
MO3ULUNA 3KOJIOTUYECKOM 1. [ToTerienue kumMaTa u
0€30MacHOCTH BBICBOOOKICHHE Ta30BBIX
THJIPATOB CO JTHA OKEaHa.
2. bynymue Matepuanbl 1Jis
aBua-, MalIMHO- U
pruOOPOCTPOECHHUSI.
3. HoBrle maTepuaisl s
COJTHEYHBIX OaTape.
4. JlexapcTBa Ha OCHOBE
pPaCTUTETBHBIX MTPETapaTOB.
9.1 |Pazgen 9.1. HNuTepnpernpoBarb 3ammra yyeOHo-
HccnenoBanue u |XuMHU4YecKHe MPOIECCHl M |MCCJIE0BATEIbCKOI0 MPOEKTA
XUMHYECKUI siBJieHUs1 B Ouocdepe (c yuerom Oynymeit
aHaIu3 00bEKTOB npogeccuoHATbHOMI
onocgepnl AeSITeIbHOCTH)
9.1. |OcHOBBI BremonasaTe nonweii uka | 1. JlabopaTophas pabora OK 01
nabopatopHoit AKCIIEPUMEHTATLHOTO «OcHOBBI Ta0OPaTOPHOI
MIPAKTUKHU B WCCIIETOBAHUS C MPAKTUKIY.
npodeccuoHanbH | COOIOIEHUEM MTPABUIT 2. TumnoBble pacueTsl 10
bIX JTJabopaTtopusix |0e30macHOro oOpalleHus ¢ |TeMaTHKe YKCIIEPUMEHTA.

BeIlleCTBAMH U
1a00paTOPHBIM
o0opynoBaHrueM

3. 3a1a4u Ha BBIUUCIIEHUE
CpeIHEro 3HaYeHHUs
OKCIEPUMECHTAIBHBIX JaHHBIX,
MOTPEIIHOCTH.

4. IlpencraBicHuE pe3ysIbTaTOB
IKCICPUMEHTA B pa3IMUHON
dbopme (Tabnuua, rpaduk,
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Monyas / Pazaen

Ne Pe3yabTaTt 00yyeHus OueHo4YHbIe MEePONIPUATHSA OK
[ Tema
OTYeT, JOKJIA/l, TPE3CHTALINS ).
9.2 | XuMHYECKUI Uccnenosars xumuueckuii | 1. Tect «CBoMCTBA U COCTaB OK 01
aHaJM3 IPOO BOJIBI |COCTAB MPOO BOJIBI BOJBD». OK 02
2. 3amanue « XUMHUYECKHI OK 07

COCTaB BO/Ibl, TUII BOJIbI U
CIOCOOBI €€ IPUMEHEHUS (C
UCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OPHEHTHPOBAHHBIC
TEOpEeTUYECKHE 3aJJaHNs Ha
COCTaB BOBI M CIIOCOOBI
BbIP)KEHUS KOHLIEHTpAIUNA U
nepecyeT KOHLEHTpalui (c
MCTIOJIH30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JlaboparopHasi pabota Ha
BBIOOD:

— Ouucrka BOJbl OT
3arpsAA3HCHU;

— Omnpenenenne pH Bonb! 1 ee
KHCIIOTHOCTH;

— Onpenenenne KeCTKOCTH
BOJBI U CITIOCOOBI €€
yCTpaHEHHUSI.

42




Monyas / Pazaen

Ne Pe3yabTaTt 00yyeHus OueHo4YHbIe MEePONIPUATHSA OK
[ Tema
9.3 | Xumuueckuii UccnenoBats xumuueckuit |1. Tect «Oprannueckue u OK 01
KOHTPOJIb COCTaB MPOAYKTOB MUTAHUS |HEOPraHMYECKHUE BEUIeCTBa, OK 02
KauecTBa BXOJIs1IME B cocTaB npoayktoB |[OK 07
MIPOJYKTOB MUTaAHUS.
MUTAHUS 2. [TpakTHKO-OpHUEHTHPOBAHHEIE
3a/laHus 110 KYJIMHApHOU
TEMaTHKe.
3. JlabopatopHas pabora (Ha
BBIOOD):
— ObHapy>keHue HUTPATOB B
MPOJYKTaX MUTAHUS,
— WccnenoBanue mpoayKToB
MUTaHWUS HAa HAJMYWE YTIICBOJIOB
(Myka, TBOpOT, MOJIOKO, HOTYpT)
Ha HAJIMYIHE YTIICBOJIOB
(kpaxmail, TJIFOK03a, caxapo3a).
9.4 |Xumnyeckuit Uccnenosats xumuueckuii |1. Tect mo teme «Xumuueckuin |[OK 01
aHanu3 1pood COCTaB MpoO MOYBHI COCTaB HEOPTraHUYECKUX U OK 02
MOYBbI OpPraHUYECKUX yIOOPEHUIN. OK 07

2. 3anmanue «B3auMocBs3b
COCTaBa MOYBBI, THIT TIOYBHI U €€
Ha3HAuYEHUS.

3. JlaboparopHas pabora (Ha
BBIOOD):

— OGHapyxeHue
HEOPraHWYECKHUX ITpUMeECE B
nmpo0ax MOYBHI;

— Omnpenenenne pH BogHOI
BBITSKKU TIOYBBI, €€
KHUCJIOTHOCTH U LIEJIOYHOCTH.
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Monyas / Paznen

Ne Pe3yabTaTt 00yyeHus OueHo4YHbIe MEePONIPUATHSA OK
[ Tema

9.5 |UccnenoBanue HccnenoBaTh XUMHUYECKUH | YUeOHO-HMCCIIE0BATENIbCKUN OK 01

00BEKTOB cocTaB 00BEKTOB OMOC(hEpHI [IPOSKT B 00IaCTH OK 02

ounocdepbl Ha IIpUMepe MPOAYKTOB HCCIIeI0BaHMS 00BEKTOB OK 04

MUTAHUSL, BOJbI U IIOYBBI ounocdepsl. OK 07

Bo3MOoHBIE TEMBI IIPOCKTOB:
1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEH/IallH TIO e¢
HCIIOJIb30BAHMIO.

2. Uccnenosanue
pa3pyIIaroIIero AeUCTBUSL
IIPUPOJIHOM BOJIbI HA
CTPOUTEIIbHBIC MaTePHAIIBI.

3. CocraBienue nmpoekTa
[[BETHUKA/Oropoja/caia B
3aBHCHMOCTH OT COCTaBa
MPOaHATM3UPOBAHHBIX ITOYB.
4. CocTaBieHue
cOaTaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEENI0) B 3aBUCUMOCTH
OT COJICPIKAHMSI XUMUYECCKHIX
MaKpO U MUKPOIJIEMEHTOB B
MPOJYKTAX TTUTAHMSL.

5. HMccnenoBanne KauecTBa
MMATHLEBOM BOJIBI.

6. Mccienoanwe mpod
BOJIONTPOBOHOM BOJIBI Ha
peIMeT YCTpaHEeHUs
JKECTKOCTH.

7. YcTpaHeHUE KeCTKOCTH BObI
B CEIIbCKOXO03SMCTBEHHOM
JIEITENHHOCTH.
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