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1. OBLLIAA XAPAKTEPUCTUKA PPU«EOLIEVI NMPOrPAMMbBI
OBLUEOBPA3OBATEJIbHOU OAUCUUMJIUHDbI

1.1 MecTo AucuMNNUHbI B CTPYKTYpe obpasoBaTenbHon nporpammsbl CMO
OOuweobpasoBaTenbHas AMcUUNNNHA «XUMUS» SIBNSeTCA 06s3aTenbHON 4acTbio
obieobpasoBaTenbHOro Lukna obpasoBaTenbHoN nporpammbl B cootBeTcTBUM ¢ PIrOC no
cneymanbHocTn 19.02.11 TexHonorns npoayKToB NUTAHUS U3 PACTUTENbHOMO CbIpbS.
MpuknagHo Moaynb BKkMA4vaeT ABa pasgena. Pasgen 8 «Xumuna B ObiTy U
NPOV3BOLACTBEHHOM AeATenbHOCTU yenoBeka» peanuayeTcs ans BCEX
npodeccun/cneumnanbHOCTEN METOOOM PELUEHUS KEWCOB, CBSA3AHHbLIX C 3KOSIOrMYecKom
6e30nNacHOCTbIO M OLEHKOW MOCNeAcTBMA ObITOBOM M NPOU3BOACTBEHHOW OEATENbHOCTY,
COOTBETCTBYHOLLEN OTpacnsam byayuien npodeccnoHanbHON AeATENbHOCTU 00y4YatoLnXca.
Tematuka pasgena 9 BapbupyeTcs No obbekTy Oyayulern npodeccMoHanbHon
AEeATENbHOCTU CTYAEHTOB — Bruocdepa (KuBble OpraHn3mbl).
1.2. Llenn n nnaHupyemble pe3ynbTaTbl 0CBO€HUS AUCLUNSINHbDI:

1.2.1. Uenun n 3agaun gucumnnuHb!

CopepxaHue nporpammbl obuieobpasoBaTenibHON ANUCUUNNUHBLI « XUMUS» HanpasfeHo Ha
AOCTWXKEHNe crneayroLmnx Lenem:

— (OopMMpOBaHME CUCTEMbI XUMUYECKMX 3HAHUN KaK BaXHeWlwen CcocTaBngaowen
€CTeCTBEHHO-Hay4YHOM KapTWHbI MMpa, B OCHOBE KOTOPOW fiexaT KIltoyeBble NOHATUS,
dyHAAMeHTanbHblE 3aKOHblI U TEOPUN XMMUKU, OCBOEHME A3blka HayKW, YCBOEHWE U
NOHUMaHME CYLHOCTU AOCTYMHbIX OOO6LLEHNN MUPOBO33PEHYECKOro Xapakrepa,
O3HaKOMJIEHNE C UCTOPUEN UX Pa3BUTUSA N CTAHOBNEHNS;

— (opmupoBaHne U1 pas3BuTUe MNpeacTaBNeHUn O HaydHbIX MeTodax Mo3HaHUA
BELLECTB N XMMWYECKMX pPeaKuuin, Heobxogumbix Ona npuobpeTeHust ymeHun
OPUEHTMPOBATLCS B MUPE BELECTB U XUMWUYECKUX SBMIEHUN, UMEKLMX MECTO
B Npupoae, B NPakTU4eCKON U NOBCELHEBHOWN XXN3HU;

— pasBuUTME YMEHUA W CNOCOBOB [eATEeNbHOCTU, CBA3aHHbIX C HabnwaeHnem
N OOBACHEHNEM XMMUYECKOrO 3KCMepuUMeEHTa, cobnogeHmem npaswun 6e3onacHoro
obpalleHnsa ¢ BelecTBamu.

3agayun AUCUNNINHLI:

1) cdopmupoBaTb  MOHUMMAHME  3aKOHOMEPHOCTEN  MPOTEeKaHUs  XMMUYEeCKUX
MPOLIECCOB U SIBIIEHWUIA B OKpYXKaloLLen cpefe, a Takke UX CBS3b C LENIOCTHON
Hay4YHOWN KapTUHOW MUpa 1 APYIMMUN eCTECTBEHHLIMU HayKaMu;

2) pa3BUTb YMeEHUs1 CcOCTaBnATb OPMyNbl HEOPraHUYeckMx U OpraHUYeckux
BELLECTB, YpPaBHEHUS  XUMUYECKMX  peakuuid, OOBbSACHATb WX  CMbICH,
NHTEpPNpeTMpoBaTb pe3ynbTaTbl XMMUYECKUX IKCNEePUMEHTOB,

3) cdopmupoBaTb HaBbIKU npoBeneHns NPOCTENLLNX XUMUNYECKNX
SKCMepMMEHTanbHbIX UccnegoBaHui ¢ cobnogeHnem npasun  6e3onacHoro
obpalyeHus ¢ BellectBamn n nabopaTopHbiM 060pyaOBaHNEM;

4) pa3BUTb YMEHUSI HaxoOWUTb, aHanuaMpoBaTb W WCMNOMb30BaTb MHOPMaLUIO
XMMMWYECKOTO XapakTepa M3 pasnuyHbiX MHOPMAaLMOHHBIX UCTOYHMKOB, BKIOYast
y4ebHylo nuTepaTtypy, Hay4Hble NybrnMkaumum n UHTEPHET-PECYPCh;



5) copmupoBatb yYMeEHUS MPOrHO3MpoBaTb MOCNEACTBUA CBOEW [OeATerIbHOCTU U
XUMUYECKUX MPUPOLHbIX, ObITOBbIX M MPOU3BOACTBEHHLIX MPOLIECCOB, Y4UTbIBas
BO3MOXHbI€ 3KONOrMyeckne u coumarnbHble BO30ENCTBUS;

6) chopmmpoBatb MNOHMMAHWE 3HAYUMOCTU  OOCTMXKEHUN  XMMWUYECKOM  HAYKK
N TEXHOMNOMMN AN pa3BuUTUS couunanbHOM N NPOU3BOLCTBEHHOW cdep C YMEeHUEM
NPUBOAUTL NPUMEPbLI NX MPUMEHEHNS B Pa3IINYHbIX chepax KU3HU.

1.2.2. NMnaHupyemble pe3ynbTaTbl OCBOEHUA o6Leobpa3oBaTesibHON AUCLUNIIUHBI B
cootBetcTBUMU ¢ PIOC CMNO u Ha ocHoBe ®I'OC COO

Ocoboe 3HadeHne obuweobpasoBatenbHad AgucuunianHa  «XuMua»  UMeeT  Npu
dopmupoBaHum un passutumn OK 1; OK 2; OK 4; OK 7 wu TIK, npeacrtaBneHHbIX

B aKTyanuanpoBaHHbIX oroc cno no npodeccuun/cneymnanbHOCTH.



Kog un
HaMMeHoBaHue
¢opmupyembIx

KOMMneTeHLun

MnaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUNIVUHDI

Oobwwume

D,VICLI,VIHHVIHaprIe

OK 01. BbibupaTtb
Ccnocobbl peLleHmns
3agad
npogeccmoHarnbHO
N OeATenbHOCTU
NPUMEHUTENBHO K
pasnnyHbIM
KOHTeKCTam

B yacTu TpyaoBOro BOCNUTaHus:

- FOTOBHOCTb K TPyAy, OCO3HaHMe LeHHOCTU MacTepCTBa,
Tpyoontobue;

- FOTOBHOCTb K aKTUBHOWN OeATENbHOCTU
TEXHONOMMYECKOM 1 couunanbHOM HanpaBeHHOCTH,
CMOCOBHOCTb NHULMMPOBATb, NNAHMPOBAThL U
CaMOCTOSTENBHO BbINOMHATE TaKylo AeATENbHOCTD;

- UHTEpPEC K pasnn4yHblM cchepam npodreccruoHanbHoOn
AeaTenbHOCTU.

OBnageHune yHnBepcarnbHbIMU y4eOHbIMN
no3HaBaTeNbHbIMU AENCTBUAMMU:

a)basoBble Norm4yeckme OeNcTBuA:

- CaMOCTOATENBbHO (POPMYNMPOBATb M aKkTyanuampoBaTb
npobnemy, paccmaTpmBaTb €€ BCECTOPOHHE;

- yCTaHaBnuMBaTb  CYLIECTBEHHbIA  NPU3HAK UMK
OCHOBaHMs AN CPaBHEHWs,  Knaccudukaumm un
obo0bLeHns;

- onpegenaTb  Uenu  AOeATenbHOCTWM,  3ajaBaTtb

napameTpbl U KpUTEPUN NX OOCTUKEHUS;
- BbISIBNATb 3aKOHOMEPHOCTU U MNPOTUBOPEYUs B
paccmaTpuBaeMbIX SBIIEHUSX;

- BHOCUTb KOPPEKTUBbI B AEATENbHOCTb, OLEHUBATb
COOTBETCTBME pe3ynbTaToOB LENsiM, OLEHMBaTb PUCKM
nocneacTBuUnN AesATENIbHOCTU;

- pasBuMBaTb KpeaTUBHOE MbILUSIEHNE MPU  PELLUEHUMN
XWU3HEHHbIX Npobnem

6) 6a3oBLle uccnegoBaTenbckme OENCTBUS:

- BnageTb HaBblkamy y4ebHO-uccrnegoBaTenbCKON U

MPOEKTHOM AEATENbHOCTW, HaBblkaMW  paspeLleHuns
npobnem;
- BbISIBMATb  MPUYMHHO-CIIEACTBEHHbIE  CBSI3U U

aKTyannm3npoBaTtb 3adadvy, BblABUIaTb TUMNOTEIY €€

- Brnagetb CUCTEMOM  XUMMYECKMX  3HAHWW, KOTOpas  BKIIOYaeT:
OocHOBoOMonarawLwme MOHATUS (XMMWUYECKUIN 3fEMEHT, aToM, SMeKTPOHHas
oborno4yka atoma, s-, p-, d-3NeKTpOHHbIE opbuTann aTomoB, MOH, MOMEKyna,
BarleHTHOCTb, 3NEKTPOOTPULATENBbHOCTb, CTENEHb OKUCMEHUS, XMMUYEeCKas
CBSA3b, MOMb, MONSIpPHAsi Macca, MOMSPHbIA 0OBbEM, YrnepoaHbl CKerner,
dyHKUMOHanNbHasa rpynna, pagukan, usomMmepusi, U3omepbl, roOMONOrMYeCcKnm
psag, roMonoru, yrineBogopoabl, KUCNOPoa- 1 asoTcoep)alime coeguHeHuns,
Ononornyeckn akTuBHbIE BellecTBa (yrneBogbl, Xupbl, 6enkun), MoHomep,
noniMmep, CTPYKTYPHOE 3BEHO, BbICOKOMOSEKYNSAPHbIE  COegMHEeHUs,
KpucTannuyeckasl pelueTtka, TuUmnbl XMMWYECKUX peakuumn (OKUCRUTENbHO-
BOCCTaAHOBUTESbHbIE, 9K30-M SHOOTEPMUYECKME, peaKkLnm NOHHOro obmeHa),
pacTBOP, ANEKTPOSNTbI, HEINEKTPONUTLI, ANEKTPONMTUYECKAA auccoumanms,
OKUCNNTENb, BOCCTAHOBMUTENb, CKOPOCTb XMMUYECKON peakumnmn, Xmmmdeckoe
paBHOBeCUe), TeOopUM U 3aKOHbl (TEOPUS XUMUYECKOTO  CTPOEHUS
opraHudeckmx Beuwects A.M. byTtneposa, Teopusi 9NEKTPOINTUYECKOMN
auccouunaumum, nepmogudecknin 3akoH .M. MeHgeneeBa, 3akoH coxpaHeHns
Macchbl), 3aKOHOMEPHOCTU, CUMBOJSIMYECKUI A3bIK XMMUK, (DaKTonormyeckue
cBeAeHUsa 0 CBOWCTBaX, CocTaBe, nosnyyeHnn n 6e3onacHoM MCNonb30BaHNUK
BaXXHEWLUNX HEOpraHW4YeCcKMX W OpraHNU4eckMx BelecTB B ObiTy #
NPaKTU4EeCKON AeATENbHOCTU YENOBEKa;

- YMeTb BbISIBMATb XapaKTepHble MNPU3HAKM W B3aMMOCBSA3b WU3YYEHHbIX
MOHATUN, NPUMEHATL COOTBETCTBYIOLLIME MOHATUA NPU ONUCAHUM CTPOEHUA 1
CBOWCTB HEOpPraHM4eCcKMx U OpraHMyeckux BELLeCTB M WX MpeBpaLleHun;
BbISIBMSATb  B3aMMOCBS3b  XMMWYECKMX  3HAHUM C  MOHATUSMW U
npeacTaBneHnaAMM OPYrMx eCTeCTBEHHOHAYYHbIX NPeaMEeTOB;
- YyMeTb MCMNOMb30BaTb HAWMMEHOBAHUA  XUMUYECKUX
MeXOYHapO4HOro Cow3a TEOPEeTMYECKOW W MPUKIAgHOM  XUMUK W
TpUBMAmNbHble Ha3BaHWS BaXHEWWMX BeELWEeCTB (3TWNEH, aueTuneH,
rmvuepuH, deHon, dopmanbierns, yKCycHad KucroTta, rMUUMH, YyrapHbIni
ras, yrmekucnbln ras, ammuak, raweHas W3BecCTb, HeraweHas W3BecCTb,
nuTbeBas coga W Apyrnx), COCTaBNATb (OPMyNbl HEOPraHWYecknx wu
OpPraHNYecknx BELLECTB, YPaBHEHUS XMMUYECKUX peakuuin, OObACHATb WX

coeNHEHUN
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peLleHnsl, HaxoauTb aprymeHTbl AN [okasaTenbCTBa
CBOWX YTBEPXAEHWUW, 3a4aBaTb NapaMeTpbl U KpUTepum
PELLEHUS;

- aHanM3MpoBaTb MONy4YeHHbIE B XO4e PeLUeHUs 3aaayu
pe3ynbTaTbl, KOUTUYECKN OLIEHMBATL UX AOCTOBEPHOCTb,
NPOrHO3MpPOBaTb N3MEHEHME B HOBbIX YCITOBUSX;

- YyMeTb MNEepeHOCUTb 3HaHUS B MNO3HaBATElNbHYH WU
NpaKkTMYecKyr 0bnacTm XunsHeaesTenbHOCTH;

- YMETb UHTErpMpoBaTb 3HaHUS U3 pasHbIX NpeaMeTHbIX
obnacren;

- BblABUraTb HOBble WAew, npeanaraTb OpUrMHarnbHble
NOAXOAbl U peLLeHNs:;

- CMOCOBHOCTb UX UCMOMb30BaHNA B NO3HaBaTENbHOM U
coumanbHOW NpakTuke

CMbICN; MOATBEPXAATb XapaKTepHble XMMUYECKME CBOWCTBA BeLLECTB
COOTBETCTBYIOLMMM IKCNEPUMEHTAMM U 3aMUCAMU YPABHEHUA XUMUYECKNX
peakummn;

- YMeTb YyCTaHaBnMBaTb MPUHAANEXHOCTb U3YYEHHbIX HEOpPraHM4ecKux U
OpraHMyecknx BeLecTB K onpeferieHHbIM Kraccam U rpynnam CoeanHeHun,
XapakTepusoBaTb MX COCTaB W BaHeWLUMe CBOWCTBA; onpedensaTb Buabl
XMMUYECKUX CBA3EN (KoBaneHTHad, MOHHas, MeTannumyeckas, BoAopoaHas),
TUMNbI KPUCTaNMMYECKNX PELLETOK BELECTB; KraccnuumpoBaTb XMMMUYecKme
peakumu;

- ccopmmpoBaTb NpeacTaBfeHns: O XUMUYECKOW  COCTaBMsHOLEN
€CTEeCTBEHHOHAYYHOW KapTWHbI MUpa, PONvM XUMWUW B MO3HAHUWN SBIIEHWUN
npypodbl, B (OPMUPOBAHUN MbIWMEHUA W KynbTypbl JIMYHOCTK, ee
PYHKLMOHANbHOW rpaMOTHOCTWN, HEOOXOAMMOW ANS peLleHns NPakTUYecKnx
3aga4v M 9KOnorm4yeckm ob6OCHOBAHHOTO OTHOLLEHUSI K CBOEMY 340POBbLIO U
npuMpoaHoun cpeae;

- yMeTb NPOBOAWTb pacyeTbl MO XMMUYECKMM (POopMynam U ypaBHEHUSAM
XUMUYECKUX  peakumh C  MCMOMNb30BaHMEM  (PUBNYECKUX  BEMNUYMH,
XapakTepuayoLmxX BellecTBa C KONIMYECTBEHHOW CTOPOHbI: Macchl, obbema
(HOpManbHble yCrnoBMS) rasoB, KOnMyecTBa BeLLECTBA; WCMNOMb30BaTb
CUCTEMHbIE XUMMYECKME 3HAHWA ONSA NPUHATUS PEeLleHUn B KOHKPETHbIX
XWU3HEHHbIX CUTYaUMsIX, CBA3AHHbIX C BELeCTBaMM U UX MPUMEHEHNEM

OK 02.
Wcnonb3oBaTtb
COBpPEMEHHbIE
cpeacTBa nomcka,
aHanumsa un
WHTepnpeTauun
UHpopmaumm n
WHOPMAaLIMOHHbIE
TEXHONnorum gnsg
BbIMOMHEHUS
3agav
npoeccmoHansHo
N 0eaTenbHOCTH

B ob6nacTuueHHOCTM Hay4yHOro No3HaHUs:

- cchopmMmnpoBaHHOCTb MMPOBO33PEHNS,
COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO pPa3BUTUA
Haykn KN OOLWECTBEHHON NPaKTUKXM, OCHOBAHHOIO Ha
awnarnore KynbTyp, CNOCOGCTBYIOLLIENO OCO3HAHWNIO CBOETO
MecTa B MOMUKYNbTYPHOM MUPE;

- COBEpLIEHCTBOBaHME $3bIKOBOWM W  4UTaTENbCKOM
KynbTypbl Kak cpefcTBa B3auMMOAENCTBUA — Mexay
NIOObMU 1 MO3HAHUSA MUPa;

- OCO3HaHWEe LUEHHOCTWU Hay4yHOW [OesiTeNbHOCTY,
rOTOBHOCTb OCYLLEeCTBMATb NPOEKTHYHO "
nccnenoBaTeribCkylo AedATenbHOCTb MHANBMAYANbHO U B
rpynne;

OnageHve YHUBepCcarbHbIMU
no3HaBaTeNnbHbIMU OENCTBUSIMU:

y4ebHbIMK

- yMeTb nnaHupoBaTb W  BbIMOMHATb  XUMUYECKUN  3KCMEPUMEHT
(NpeBpalLeHnss OpraHM4eckux BeLecTB MpU HarpeBaHuw, nornyyeHve
3TUNEeHa N n3ydeHue ero CBOWCTB, Ka4YeCTBEHHble peakuun Ha anbaeruasbl,
Kpaxmar, YKCYCHYK KWUCNOTy; AeHaTypauusa 6enkoB npw HarpesBaHuu,
UBETHble peakuuMn ©Genkos; nNPoBOAUTbL peakuum WOHHOrO obmeHa,
onpefensaTb Ccpedy BOOHbIX pPacTBOPOB, Ka4yeCTBEHHble peakuunm Ha
cynbdaT-, kapboHaT- M XNOopuA-aHWOHbI, Ha KaTMOH aMMOHWS; pelwaTtb
3KcrnepvMeHTanbHble 3agayn no Temam "Metannel" n "Hemetannsl") B
COOTBETCTBMM C MpaBunamm TexHuku 6GesonacHocTn npu obpaleHun ¢
BeLlecTBamMun n nabopatopHbIM 0bopyaoBaHUEM; NPeacTaBNATb pesynbTaThl
XMMUYECKOro 3KCrnepumeHTa B opMe 3anmcu ypaBHEHUIN COOTBETCTBYHOLLMX
peakuui n opMynmMpoBaTb BbIBOAblI HA OCHOBE 3TUX Pe3ynbTaTos;

- yMeTb aHanuanpoBaTb XMMUYECKYID WHMOPMaLMIO, Mnonyvyaemyo U3
pa3HbIX UCTOYHWKOB (CpeACcTB MaccoBOM WMHAOpMauun, ceTb VHTepHeT u

apyrve);




B) pabota ¢ nHdpopmaumen:

- BNageTb HaBblkamMu MonyvyeHust uHdopmauumn un3
NCTOYHUNKOB pasHbIX TUNOB, CaMOCTONATENbHO
OCYLIEeCTBMATbL MNOUCK, aHanuMs, cucTemMaTusaumio wu
WMHTepnpeTaunto MHPOPMaLMM  pPasfnYHbIX BUOOB WU
dopMm NpeacTaBneHus;

- co3gaBaTb TEKCTbl B pasfiMyHbIX dhopMaTtax C y4eToMm
HasHayeHuss WHgopMauuM W UeneBon ayauTopuu,
BblOMpass onTumarnbHyo ¢opMmy npeacrtaBneHus U
BU3yanuaawmu;

- oLeHnBaTb [OCTOBEPHOCTb, NEerMTMMHOCTb
NMHopMaLMK, ee COOTBETCTBME MPABOBbIM N MOparibHO-
3TUYECKMM HOpMaM;
- Mcnonb3oBaTb  CpeacTtBa WMHAOPMAUMOHHBIX WU
KOMMYHMKaLMOHHbIX TEXHOMNOrNN B peLueHnn
KOTHUTMBHbLIX, KOMMYHWKATMBHbLIX W OPraHuU3auMOHHbIX
3agady c cobnogeHnem TpeboBaHUIA  3ProOHOMMUKM,
TexXHUKN 6e30nacHOCTK, rMrneHbl, pecypcocbepexeHns,
NPaBoBbIX U 3TUYECKMX HOPM, HOPM MH(OPMaLNOHHOM
©e3onacHocTy;

- BNageTb HaBblkamMu pacno3HaBaHWs U 3alLnUTbI
NMHopmaLmm, MHPOPMALMOHHON 6e30MacHOCTM
NWUYHOCTN

- Blnagetb OCHOBHbIMM MeTOOaMM Hay4YHOro no3HaHnA BewecTB WU

XMMUYECKUX  SIBMIEHWA  (HabniogeHue,  M3MEpPEeHUe,  SKCMEPUMEHT,
MOJEnNMpoBaHue);

- yMeTb MPOBOAWUTbL PacyeTbl MO XUMUYECKUM (hopMynaMm U ypaBHEHUSIM
XMMUYECKUX peakuuMih C  UCMONb30BaHMEM  (PU3MYECKUX  BENNYUH,

XapakTtepusyruwinx sewiecrtea C KOSIM4eCTBEHHON CTOPOHbI: MacCcChbl, obbemMa
(HOpMaJ'IbeIe yCJ'IOBI/IFl) ra3oB, KoJiM4yeCTBa BelLleCTBa; WCNOJIb30BaATb
CUCTEMHbIE XUMWYECKMNE 3HaHUA AONnA NPUHATUA peUJeHVIVI B KOHKPETHbIX
XN3HEHHbIX CUTYauunaXx, CBA3aHHbIX C BeleCTBaMn N X NpUMeHeHnemM

OK 04.
AddekTnBHO
B3aMMO4enCcTBOBa
Tb 1 paboTtaTb B
KOSINIEKTMBE U
KomaHae

- TOTOBHOCTb K CamMoOpa3BUTMIO, CaMOCTOSITENIbHOCTU U
camoonpeaeneHunto;

-OBNageHne HaBblkamn y4ebHO-MccrneaoBaTenbCKON,
NMPOEKTHOM 1 CoLMarnbHON OeATeNbHOCTY;

OBnageHune yHuBepcanbHbIMU KOMMYHUKaTUBHBIMMN
DENCTBUAMMU:

0) coBmecTHas AeATeNbHOCTb:

- MOHMMAaTb U UCMONb30BaTh NPEMMYyLLLECTBA KOMaHLHOM
n nHANBMAYyanbHoOn paboTbl;

- NPUHMUMATb LUENM COBMECTHOW  [OESTENIbHOCTMW,
OpraHuM3oBbIBaTb M KOOPAMHWPOBATbL OEUCTBUSA MO ee
OOCTMXKEHWUIO: COCTaBnATb nnaH JEencTBumn,
pacnpegensatb ponan € Y4eTOM MHEHUA YyYacCTHWUKOB

- yMeTb NnaHupoBaTb W  BbIMOMHATb  XUMWUYECKUN  SKCMEPUMEHT
(NpeBpalLeHnss OpraHM4eckux BeLecTB MpU HarpeBaHuW, nonyyeHve
3TUMEHa N U3yYyeHne ero CBOWCTB, KaYeCTBEHHble peakuuy Ha anbaerugpl,
Kpaxman, YKCYCHYI KWUCIOTy; AeHaTypauus 6enkoB npu HarpeBaHuw,
UBeTHble peakuun ©OernkoB; NPOBOAMTL pPeakuMm WOHHOro obmeHa,
onpefenatb cpedy BOAHbIX PacTBOPOB, KaYeCTBEHHblE peakuun Ha
cynbdaT-, kapboHaT- M XNOopuA-aHWOHbI, Ha KaTMOH aMMOHWS; pelwaTb
aKcnepuMeHTanbHble 3agadvn no temam “"Metannbl® u "Hemetannbl") B
COOTBETCTBMM C MNpaBunamu TexHuku 6esonacHocTu npu obpaleHun ¢
BeLlecTBamMu 1 nabopatopHbiM 060pyaoBaHMEM; NPeACTaBNSATb pe3dynbTaThl
XMMUYECKOrO 3KCrnepnMeHTa B opMe 3anucu ypaBHEHUIN COOTBETCTBYOLLMX
peakuui n opMynmMpoBaTb BbIBOAbl H8 OCHOBE 3TUX pe3ynbTaToB
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obcyxgaTb pesynbTartbl COBMECTHOW paboThl;

- KOOpPOWHWPOBaTb W BbINOMHATL PaboTy B YCroOBMAX
peanbHOro,  BUPTyanbHOr0O U KOMOMHMPOBAHHOIO
B3aUMOOENCTBUS;

- OCYLLeCTBNATb MO3UTUBHOE CTpaTernyeckoe nosegeHme
B Pasnu4yHbiX CUTyauusix, MNpPOSIBNSATb TBOPYECTBO MU
BOOOpaxkeHune, ObiTb MHULMATUBHBIM

OBnageHue yHnBepcarnbHbIMU perynsTMBHbIMM
JENCTBUAMM:

r) NpuHSATME cebsa n apyrnx niogen:

- MPMHUMAaTb MOTMBbI U aprymMeHTbl APYrux fogen npu
aHanuae pesynbTaToB AeATENbHOCTY;

- Mpu3HaesaTb CBOE MpPaBO W NpaBO APYrux noaen Ha
oLInOKN;

- pa3BuBaTb CNOCOBHOCTb MOHMMATb MUP C NO3ULMK
APYroro yenoseka

oK 07. B obnacTtnakonormyeckoro BOCNUTaHUA: - copmupoBaTb MpPeAcTaBfeHusi: O  XUMMYECKOW  COocTaBnsawoLlen
CopencreoBaTb - Cc(bOpMUPOBAHHOCTb  3JKOSOMMYECKOW  KynbTypbl, | €CTECTBEHHOHAYYHOW KapTUHbI MWUpa, POfiM XUMUM B MO3HAHUWN SABMEHUI
COXPaHEeHUIo NOHUMaHue BNUAHNS couManbHO-3KOHOMUYECKMX | MpUpoAbl, B (OPMUPOBAHUN MBbIWMEHUA W KyNbTypbl JIMYHOCTKU, ee
OKpYyXatoLLen NMpoLUeccoB Ha COCTOsSIHME MNPUPOOHOM U couManbHOW | (PYHKLMOHANBHOW FPaMOTHOCTM, HEOOXOANMMOKW ANSA peLUeHNs NPaKTUYeCKMX
cpenpl, cpenbl, OCO3HaHue rnobaneHoro Xapaktepa | 3agad u aKorormyeckn oboCHOBaHHOIMO OTHOLLUEHUS K CBOEMY 300POBbLIO U
pecypcocbepexxeH | 3KONOrM4eckux npoodnem; nNpUpoaHON cpeae;
W0, NPUMEHSATb - MNIaHMpPOBaHME W OCYLUECTBNEHME OENCTBUM B | - yMETb cOONogaTh NpaBuiia 3KONIOrMYECKN LienecoobpasHoro NoBeaeHNs B
3HaHusa 06 OKpyXalollen cpefe Ha OCHOBE 3HaHua  uenewn | ObiTy U TpyooBOW OEATENbHOCTU B LENAX COXpaHEHWA CBOEro 340pOoBbs U
N3MEHEHUM YCTOMYMBOrO pa3BUTUS YE€SI0BEYECTBA; OKpyXatoLien NpupoAHOM cpeabl; YyYUTbiBaTb OMACHOCTb BO3O4ENCTBUS Ha
Knumara, aKTUBHOE HeNpuaATMe OEWCTBUNA, NPUHOCSLLUUX BPEA | XKMBble OpraHn3mbl OMpPedeneHHbIX BELLECTB, MOHMMAasl CMbICI MokasaTens
NPUHLMNBI OKpYyXXatoLLen cpeae; npenenbHon SONyCTUMOM KOHLEHTpaLmMm
Gepexnuneoro - ymeHune NPOrHO3MpPoOBaTb HebnaronpuaTHbIe
NpPon3BOACTBA, aKonornyeckue nocneacTeus npeanpuHMMaemMbIx
appekTMBHO AencTBun, npegoTepaLlaTth ux;
OencTBoBaTh B - pacwupeHue onbiTa OeATEeNbHOCTU 3KOMOrMYeCcKom
ype3Bbl4aNHbIX HanpaBNeHHOCTY;
cuUTyaumax - OBriafeHne HaBblkaMu y4ebHO-nccnegoBaTenbCKON,

NPOEKTHOM U counasnibHON AeAaTeNIbHOCTH

BeneHne TexHonormdeckoro npouecca npoumsBoacTBa xneba, xnebobynoyHblX, MakKapoOHHbIX W KOHOWUTEPCKUX W3Oenui  Ha
Brig 1. aBTOMaTN3NPOBaHHbBIX TEXHOMOIMYECKMX NIMHUSX (Mo BbIGOpY)
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- FTOTOBHOCTb K CaMOpa3BUTUIO, CaMOCTOATESIbHOCTU WU

- NOHMMAaTb BJIIUAHME NULWLKN Ha TeYveHue ('*)VI3VIOJ'IOFVI‘-I€CKVIX npoueccoBs B

MK 1.2. camoonpeaeneHuio; OpraH13me YEnoBeKa;
BbinonHaTh -OBfageHne Haeblkamy  y4ebHO-UccneaoBaTeNbCKOM, | - 3HAaTb OCHOBbLI BUOXMMUN NULLEBAPEHUS;
TEXHOMNOrM4YECKNE | npoekTHOM M coumanbHOWM AeATENbHOCTMY; - 3HaTb CTPYKTYpbl, CBOMCTBA W POSib Kak MakpOHyTpueHToB (6enkos,
onepauuu no OCBOEHHbIE 00y4aloOWNMUCS MEXNPEAMETHbIE MOHATUS U | YINEeBOAOB, NIMNUAOB), Tak U MUKPOHYTPUEHTOB (BUTAMWHOB, MUHEPASbHbIX
npon3soACTBY yHuBepcanbHble YyyebHble OencTBua (perynstuBHble, | BELLECTB), BOAbI, (PepMEHTHbIX cuctem, GMONoOrMyeckn akTMBHbIX BELLECTB B
xneba, no3HaBaTenbHble, KOMMYHUKATUBHbIE); NUTaHUKM YeroBeka;
x1e6o6ynoyHbIX, - CMOCOBHOCTb MX UCNONb30BAHMSI B MO3HABaTENIbHOW U | - 3HATb O NULLIEBBLIX AobaBkax; NPUPOOHbIX TOKCUKAHTAX U 3arpsa3HNTENSX;
MaKapOHHbIX 1 coumnarnbHOWN NpakTUKe, rOTOBHOCTb K CAMOCTOATENTbHOMY | - 3HATb XMMUYECKNIA COCTaB NULLIEBLIX CUCTEM (MPOAOBONIbCTBEHHOIO CbIpbS,
KOHOAMTEPCKNX NnaHMpPOBaHMIO " OCYLLECTBIEHNIO y4ebHon | nonydabpnkaToB M roTOBbIX NPOAYKTOB NUTaHUSA);
nspenun B AEeATEeNbHOCTU, opraHM3auumn y4ebHOro CoTpyaHMYECTBa | - 3HaTb O METo4AaX aHanmaa Cbipbs M NPOAYKTOB NUTAHWS;
CooTBETCTBUN C C nepgarormyeckumy paboTHMKAMM U CBEPCTHUKaMM, K | - 3HaTb O B3aMMOCBS3M XMMUYECKOrO COCTaBa MULLEBLIX CUCTEM, KayecTBa U
TEXHOMNOrMYECKUMN | yyacTuto B NOCTPOEHUU WHONBMAYANbHON | NULLEBON LEHHOCTUM MPOAYKTOB MUTAHUA C TEXHOSNOMMYECKMMU peXnmamm
WHCTPYKUNAMA 0oOpa3oBaTenbHON TPaeKTopuK; npou3eoacTea

- rOTOBHOCTb K aKTUBHOWN AesaTenbHOCTH

TEXHOMOMMYECKOM U  couManbHOW  HamnpaBfliEHHOCTH,

CNocoBHOCTb NHULIMMPOBATb, nnaHMpoBaTb n

CaMOCTOSTENbHO BbINOMHATbL TaKyt AeATENbHOCTb;

- WHTEpecC K pasnunyHbiM cdepam npodeccruoHanbHon

NEeATENbHOCTN

OpraHun3auUmMoHHO-TEXHONOrMYeckoe obecrneyeHne NPOM3BOACTBA XPaHEHUst U NepepaboTkM 3epHa M CEMSIH Ha aBTOMAaTU3MPOBaHHbIX
Brg 2. TEXHOMOrNYeCcKNX NMHKSX (Mo BLIGOPY)
MK 2.2. - TOTOBHOCTb K CamMopa3BUTUIO, CAMOCTOSTENBbHOCTM W | - MOHUMATb BIMSIHWME MWLM Ha TeyeHne U3MONorMyecknx npoLeccoB B
OcywecTBnsaTb camoonpeaenexunto; OopraHu3me YernoBeka;
TEXHOJOrM4Yeckoe | -OBrafieHMe HaBblkamy  y4ebHO-UccrnenoBaTeNbCKOW, | - 3HaTb OCHOBbI OMOXUMUM NULLIEBAPEHNS;
obecneyeHne NMPOEKTHOW M coumanbHOM AeaTEeNbHOCTY; - 3HaTb CTPYKTYpbl, CBOWCTBA W pPOfb KaK MaKpOHyTpueHToB (6enkos,
npoueccos OCBOEHHble 06Yy4aloLLMMNCS MEXNPEAMETHbIE NOHATUS U | YrNeBOAOB, NUNMAOB), Tak U MUKPOHYTPUEHTOB (BUTAMMHOB, MUHEParbHbIX
XpaHeHna un yHMBepcasnbHble ydebHble Oencteus (perynsiTuBHble, | BEWECTB), BOAbl, PEPMEHTHbLIX CUCTEM, BMONOrMYECKMN aKkTUBHbIX BELLECTB B
nepepaboTku no3HaBaTenbHblE, KOMMYHUKATUBHbIE); NUTaHUK YeroBeka;

3epHa 1 cemsiH

- CNOCOBHOCTb MX MUCMONb30BaHUS B NO3HABaTENbHOMN U
coumarnbHO NpakTUKe, FOTOBHOCTb K CAMOCTOSITENbHOMY
NraHMpOBaHUIO n OCYLLIECTBIEHUIO y4eBHoM
[AesiTenbHOCTW, opraHu3aumMmn y4eBGHOro CoTpyaHUYecTBa
C neparorMyeckumy paboTHMKAMU U CBEPCTHUKaAMM, K
yyacTuto B NOCTPOEHMU NHOVBUAOYaNbHON

- 3HaTb O NULLEBbLIX AoGaBKax; NPMPOAHbLIX TOKCUKAHTaX U 3arpsi3HUTENSIX;

- 3HaTb XMMUYECKUIA COCTaB MULLEBbIX CUCTEM (NMPOAOBONBCTBEHHOIO ChIpbS,
nonycabpukaToB 1 roTOBbIX NPOAYKTOB MUTAHUS);

- 3HaTb O METOAAx aHanu3a Cbipbsi ¥ NPOAYKTOB NUTAHUS;

- 3HaTb O B3aMMOCBSA3M XMMUYECKOr0 COCTaBa MULLEBbLIX CUCTEM, KayecTBa U
MULLEBOW LIEHHOCTU MPOAYKTOB MUTaHUSA C TEXHOMOTMYECKUMU pexrMamMm

obpasoBaTenbHOV TPaeKTopuu;

npousBOACTBa
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- rOTOBHOCTb K aKTUBHOM JeAaATenbHOCTU
TEXHOMOMMYEeCKOM W  couManbHOW  HamnpaBflIEHHOCTH,
CnocobHOCTb WHULMNPOBATbD, nnaHMpoBaTtb "

CaMOCTOSATENBHO BbIMNOMHATE TaKylo AeATENbHOCTb;
- NHTEpecC K pasnunyHbiM cdepam npogeccruoHanbHOn
OeaTenbHOCTH

J'Ia6opaTopru7| KOHTPOJIb Ka4decTBa U GesonacHocTn CblpbA, I'IOJ'Iyd)a6pI/IKaTOB N roToBOW npoaykunn B rpouecce npon3soacTtea

BMa 3. NPOAYKTOB MUTAHWS N3 PACTUTENBHOIO CbIPbS

MK 3.1 MpoBoanTbL | MMETL HaBbIKK: - YMETb MNOJib30BaTbCsl OCHOBHbIM M BCMOMOraTesibHbIM NnabopaTopHbIM

OpraHuM3aLMoHHOTE | - NOoAroToBKM pabodero mecrta, CpeacTtB M3MepeHusi, | 06opyaoBaHNEM, XMMUYECKOWN NOCYaO0MN;

XHUYeckne npnbopos, nabopaTtopHOro 06OPYAOBAHUSA, XMMUYECKOW | - OCYLLECTBMNATb MbITbe, CYLUKY U CTEPUNM3ALMI0 XMMUYECKOW Mocyabl, -

MeponpuaTUa ANg | nocyabl WU WHCTPYMEHTOB,  HeoBXoAWMbIX  ANd | rOTOBUTb pPeakTVBbl M pacTBOPbl 3a4aHHOW KOHLEHTpauuu, nuTaTenbHble

obecne4veHus nccnegoBaHWsa cocTaBa  Cbipbsi, nonydabpukatoB u | cpedbl 3a4aHHOro COCTaBa;

nabopartopHoro NPOAYKTOB NUTAHUS; - oTbupaTb cpeacTBa nsmepeHus, npubopsl, nabopatopHoe o6opyaoBaHue,

KOHTpOns - MOArOTOBKM pPacxoAHblX MaTepuanoB, B TOM YWUCIe | XMMUYECKYID MOoCcyay W WHCTPYMEHTbI, Heobxoaumble ANs UCCRefoBaHuS

KayecTtBa u XMOKuX, TBepablX, rasoobpasHblx Mpob, pacTBOPOB | COCTaBa Cbipbd, NonydabpukaTtos 1 NPOAYKTOB NUTAHWUS;

6e3onacHocTu 3a[aHHOW KOHLEHTpaLMn, peakTUBOB W NUTATENbHbIX | -  OTOMpaTb NpoObl CbipbdA, nonydabpukaToB, rOTOBOM MNPOAYKUUM Ha

Cblpbs, cpeg; pa3HbIX 3Tanax NPon3BoACTBa NULLEBbLIX MPOAYKTOB;

nonycgabpukatoB | -  TexHu4eckoe  OBCnyXuBaHMe  MCMbITATENbHOrO | - HacTpauBaTtb NlabopaTtopHoe obopyaoBaHMe M NPOU3BOAUTHL KarmOpOBKY

1 rOTOBON obopynoBaHuss ansa  nabopaTopHOro  MUccrnegoBaHWst | MEPHOM NOCYAbI;

NPOAYKLUMM B cocTaBa Cbipbs, NofygabprkaToB U NPOAYKTOB NUTaHUS; | - cobniogaTb TpeboBaHMA OXpaHbl Tpyda npu paboTe € XUMUYECKMMU

npouecce - ocyulecTBrieHnsa 6e30nacHOro xpaHeHus, NPUMEHEHUS | BELLEeCTBaMu 1 UCNbITaTernbHbIM 060pyAOBaHNEM;

npou3BoacTBa N TPAHCNOPTUPOBKN pPeaKkTMBOB, MaTepuarnos, SA0BUTbIX | - MOAroTaBnNMBaTb NpoObl, MaTepuanbl, KOMMAMEKTyLWMe unu3genus wu

NPOAYKTOB N OrHeonacHbIX BELLECTB; ucnbiTatenoHoe obopygoBaHve AN npoBedeHMst nabopaTopHOro

nUTaHuNA 13 - NpOBeAEeHNs y4eTa N CBOEBPEMEHHOW MHBEHTapM3auun | nccnegoBaHms,

pacTUTENbHOro no BCEM onepauusiM, CBI3aHHbIM C  MPUXOAOM, | - COCTaBMATb 3asiBKM Ha NnabopaTopHyo Nocyay, peakTuBbl U MaTepuansl;

Cbipbsi ABWKEHMEM M pacxXxo4oOM peakTMBOB, MaTepuarnos, | - BECTU U COCTaBNSATb HEOOXOANMYIO JOKYMEHTALMIO MO NOAroTOBKE
WHCTPYMEHTOB, obopyaoBaHus, cpeacts | nabopaTtopHoro o6opyaoBaHMS 1 pacxogHbIX MaTepuanos;

MHOMBUOYaNbHON 3aLLMThI

- 3HaTb TpeboBaHusa K paboyemy MecTy NO NPOBEAEHUIO UCCMEAO0BAHUN;

- npaBuna MOAroTOBKM K paboTe OCHOBHOMO M BCMOMOraTeribHoro
nabopaTtopHoro obopyaoBaHus;

- npasuna paboTbl C XMMUYECKON NOCYAOW, peakTuBamu, maTepuanamm u
nabopaTtopHbiM 060pyAOBaHNEM;

- npaBuna XpaHeHUs XMMMUYECKUX peakTMBOB, Mpob B COOTBETCTBUM CO
cTaHgapTamu;

- €nocobbl MbITbS U Ae3NHAEKLUN XUMUYECKON NOCYAbI;
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BMAbl, HA3HaYeHNe 1 YCTPOMCTBO flabopaTopHoro obopyaoBaHus;
cNocobbl MPUroTOBMEHUSA PaCTBOPOB Y METOAbI UX PACHETOB;
cnocobbl onpeaeneHns KOHUEeHTpaumMmM pacTBOpOB,

- npaeBuna nOAroToBkM npob® p[ns npoBegeHus
nccnenoBaHui;

- MeToAdbl MpOBeAEHMst MCMbiTaHMA 00pasuoB cbipbda, nonydabpukaTos,
BCNoMoraTenbHbIX MaTepuanoB U roTOBOM MPOAYKUMM Ha pasHblX aTanax
Npou3BOACTBA MULLEBBIX NPOAYKTOB;

- 3HaTb TpeboBaHWs OXpaHbl TpyAa B XMMUYECKOM U MUKPOBUONOrmyeckom
nabopaTtopuu;

- CaHUTapPHOW, MOXXapPHOW M 3KONOrm4eckon 6e30nacHOCTN NPU TEXHNYECKOM
obCcnyXuBaHMM W 3KcnfyaTaumm TexHonorm4eckoro obopyaoBaHuA B
npouecce Npon3BOACTBA NPOAYKTOB MUTAHUS U3 PACTUTENBHOIO Chipbs

nabopaTopHbIX

MK 3.2 MNMpoeoantb
nabopaTopHble
nccneaoBaHns
KayecTsa u
B6esonacHocTu
CblpbS,
nonydgabpnkaTtos
N roToBOWM
NPOAYKUMM B
npouecce
npounsBoACTBa
NPOAYKTOB
nUTaHusa n3
pacTUTENbHOro
Cbipbsi

MmeTb HaBbIKu:

- oTOopa Npod N0 TEXHOSOrMYECKOMY LUKITY B MULLEBOMN
opraHusaumm ans nposeneHns nabopaTopHbIX
nccnefoBaHMM  kadectBa M 6e30MacHOCTU  Cbipbs,
nonydgabpnkaTtoB 1 roTOBOM NPOAYKLNN;

- npoBeaeHns MUKPOOMONOrM4eckoro u XMMUKO-
BakTepnonormMyeckoro aHanmsa, cnekTparnbHbIX,
nonsiporpacpmyecknx n NpobUpHbLIX aHaNM30B.;

- MpOBEAEHUST XMMUYECKMX W (PU3UKO-XMMUYECKNX
aHanu3oB, OpraHoNenTU4YeCKUX NccnegoBaHung;

- NPOBEOEHUST PacyeToB, OLUEHKM U LOKYMEHTUPOBAHUS
pe3ynbTaToB nabopaTopHbIX UCCNeaoBaHUM cocTaBa U
napaMeTpoB Cbipbs, nNonygabpukatoB U roTOBON
npoaykumMmM B Mpouecce Npou3BOACTBA NPOLYKTOB
NUTaHNA N3 PacTUTENBbHOMO Chipbd MyTEM COCTaBIEHMS
YY4ETHO-OTHETHOWN JOKYMEHTaLUMN

- YMeTb OCyLWeCcTBNsATb OTOOp, Npuem, MapKMpoBKYy, ydeT npob6 no
TEXHONOrM4YeCKOMY LMKy B NULLLEBON OpraHm3aunm;

- TOTOBWUTb UHAWKATOPHbIE Cpeabl;
- nposBoauTb nabopaTtopHbie
pernameHTamu;

- nogbupaTb 1 NpUMEHATb Heobxoaumoe nabopaTopHoe 06opyaOBaHME;

- NpencTaBnsaTb JaHHblEe NPOBEeAEHHbIX NabopaTopHbIX MCCrEA0BaHWUI;

- aHanmsnpoBaTb COCTOSAHWE cneuvannanpoBaHHOro obopyaoBaHus,
paboune pacTBopbl Ha cooTBeTCTBME TpeboBaHMSIM  HOPMAaTUBHO-
TEXHNYECKON OOKYyMeHTauuu;

- nogroTaenuBaTb NOCEBHOW MaTepman Ans nabopaTtopHbIX NCcneoBaHuii;
- KynbTUBMPOBAaTb MUKPOOPraHn3mbl AN nabopaTtopHbIX NCCreaoBaHNN;

- yTMAM3MpoBaTb  MUKpoOuonorumdeckme  OTxoAabl  NnabopaTopHbIX
uccneagoBaHum;

- NpOBOAUTb CNEKTparbHble, nonaporpaduyeckme 1 NnpodbrpHbIe aHanM3kbI;

- OCYLLECTBNATb XMMUYECKMUA N PUBUKO-XMMUYECKUIA aHanNn3;

- NPOU3BOANTb CPaBHUTESbHbIN aHanM3 KavyecTBa Chipbs, nonydgadbpukaTos
N roTOBOW NpoayKuuu;

- NpouM3BOAUTb CTATUCTUYECKYHD OLEHKY OCHOBHbIX METPOOrnMYecKnx
XapaKkTepUCTUK U NOny4YaeMbix pe3ynbTaTos;

- NpPUMeHsTb B npouecce nabopaTopHbIX MUCCnegoBaHUMM crneuogexay u
cpecTtea UHAMBUAYANbLHON 3aLUNThI;

- BECTM W COCTaBNsATb HeOoOXoAMMYH [OOKYMEHTaUM B Mnpouecce M no

ncenegoBaHnA B COOTBETCTBUM  C
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pesynbTaTtaM WCCregoBaHW  Cbipbsi, nonydabpukatoB M roToBOWM
npoaykumm B Mpouecce nNpouM3BOACTBA MPOAYKTOB  MUTaHUS U3
pacTUTENbHOrO CbIpbs

- 3HaTb HOpPMaTMBHbIE MpPaBOBble akTbl W HOPMATUBHO-TEXHMYECKAs
OOKYMEHTauus, pernaMeHTupyowme BOMNpocbl U meTodbl nabopaTtopHOro
nccnenoBaHusa kadectBa M 6e30MacHOCTU Cbipbsi, nonydgabpukaToB wu
roTOBON NpPOAYKLMK, OOKYMEHTOOOOPOT npu npoBefeHun nabopaTopHbIX
nccnenoBaHui;

- cnocobbl NPUroTOBIEHUS KAanNnMOpPOBOYHbIX PaCTBOPOB;

- HasHaveHue n Knaccuukaumsa XMMMYeCcKon nocyabl;

- TpeboBaHMs K XMMUYECKOM NoCcyae;

- cpefcTsa 1 cnocobbl MbITbS! XMMUYECKOW NOCYAbI;

- BMAbl, HA3Ha4YeHWe 1 yCTPONCTBO NabopaTtopHOro o6opyaoBaHus;

- NpaBuna cbopkn, NOAroToBKMN K paboTe nabopaTopHbIX YCTAHOBOK;

- CBOWCTBa peakTuBoB, TpeboBaHWs, nNpeabsBNAeMble K peakTuBam,
npasuna obpalleHns ¢ peakTuBaMm U UX XpaHeHUs;

- METOAMKM NPUrOTOBINEHNS PACTBOPOB Pa3NMYHbIX KOHLEHTpaLUWiA;

- Ha3Ha4veHue, Buabl, crnocobbl N TEXHWKA BLINONTHEHUS NpobooTOopa;

- 3HaTb TEXHOMOIMMYECKMIN NPOLLECC NPUrOTOBMNEHNS NUTATENbHbBIX CPEA;

- 3HaTb MeToauKka MpoBeAeHust nonsporpaduyecknx, CrnekTpanbHbIX W
NPOBMpPHbLIX aHaNM30B.,

- Ha3Ha4eHue, KnaccuduKkaumsa XMMUKO-aHanuTn4ecknx naboparopum;

- TpeboBaHMs K XMMUKO-aHaNUTU4eCckum nabopaTtopumsam;

- 3HaTb HOPMATUBHO-TEXHMYECKYID [OOKYMEHTAUMIO MO  BbIMNOSIHEHWUIO
nccnegoBaHun kadectBa M 6e30MacHOCTU  Cbipbsi, nonydgabprkaToB wu
roToBOW NpoayKuuu;

- 3HaTb TEXHOMOrMI NPOBEAEHUA KaYeCTBEHHOr0 W KONMUYECTBEHHOro
aHanusa BeLeCTB XMMUYECKUMUN U (PU3UKO-XMMUYECKUMU METO4AMM;

- 3HaTb MeToAbl pacdeTa pe3ynbTatoB MpoBeaeHns nabopaTopHOro
aHanusa, npaBuna ocgopmMreHns NabopaTopHbIX XXYpPHaroB M MPOTOKOSOB
aHanmsa, TpeboBaHnsa oxXpaHbl Tpyda B XMMUYECKON Y MUKPOBMONOrn4ecKom
nabopartopun, CaHUTaApPHOW, NOXaPHOW M 3KONOrmyeckon 6e3onacHoCTn npu
TEXHMYECKOM  OOCnyXmMBaHMM K IKCNNyaTauum  TEXHOSIOrMYEeCcKoro
obopynoBaHWss B npouecce MNpov3BOACTBA NPOAYKTOB MNUTaHUA U3
pacTUTENBHOrO Cbipbs
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2. CTPYKTYPA U COOEP>XXAHUE OBLLEOBPA3OBATEIbHOU ANCLUMUMITUHBI «XUMUS»

2.1. O6bem gucumnnnHblI U BUAbl y4eOHOW paboThbl

Bup yye6HOM paboThbl O61bem B yacax
O61bem obpa3oBaTenibHON NporpamMmbl 144
AUNCLUNIIUHBI

CopepxaHue yyebHoro matepumana 88
BT.Y..

TeopeTnyecKkme 3aHATUSA 36
npakTnyeckne 3aHAaTuA 26
nabopaTopHble 3aHATUSA 18
KOHTPOJIbHbIE paboThI 8
MpodeccruoHanbHO-OpUEHTUPOBaHHOE

coaepxaHue (coaepxaHMe NpUKNagHoro 44
moayns)

BT. Y.

TeopeTudeckne 3aHATUA 10
npakTnyeckne 3aHAaTnA 22
nabopaTopHbIe 3aHATUSA 12
KOHCynbTauuu 6
MpomexyToyHasa aTTecTtaumsa (3Kk3ameH) 6
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2.2. TemaTU4eCcKMM NNaH U cogepxaHne ANCLUMNIIUHDI

O6be | Popmupyem
HanmeHoBaHue CopepxaHue y4ebHOoro matepuana (0CHoBHOe U NpocdeccCUoHanbLHO-OPMEHTUPOBAHHOE), M ble
pa3genoB U Tem nabopaTtopHble U NpPaKkTUYecKkne 3aHATUA, NPUKNaaHoOn Moaynb Yyaco |KoMneTeHLuu
B 7]
1 2 3 4
CopepxaHue yuebHoro matepumana 88
Pasgen 1. TeopeTnyeckme 0OCHOBbI XUMUN 24
Tema 1.1. CopepxaHue yyebHOro marepuana 2 OK 01
OcHoBHble 1. OCHOBHbI€ NOHATUA U 3aKOHbI XUMUN. CTPOEHNEe aTOMOB XMMUYECKNUX INIEMEHTOB.
XUMUYECKNE NOHATUS | Xnmudeckuin anemeHT. AToM. Agpo atoma, n3oTomnbl. ANEKTPOHHAs 0601o4Ka. AHEPreTUYeckne ypoBHH,
N 3aKOHbI, CTPOEHNEe |noaypoBHU. ATOMHblE opbutanu, s-, p-, d- anemeHTbl. OcobeHHOCTM pacnpeaeneHns SrNeKTPOHOB Mo 1
aTOMOB XMMUYECKUX |opbuTansam B aToMax 3/1IEMEHTOB NEPBbIX YETLIPEX NEPMOAOB. DNEKTPOHHAA KOHUrypaumsi aTOMOB.
3NemMeHToB OCHOBHbIE XMMUYECKNE 3aKOHbI.
1. Mpaktuyeckas pab6ora Ne 1 «OCHOBHble KONMMYECTBEHHbI€ 3aKOHbl B XMMUM U pacyeTbl No
ypPaBHEHUAAM XMMUYECKUX PeakLnny.

OTHOCUTENbHLIE aTOMHast U MonekynspHasa maccbl. MonsipHaa macca. KonunuyectBo BewectBa. MaccoBas

aons BeulectBa. 3akoH Asoragpo. MonsapHbii 06bem raszoB. OTHOcUTENbHAast NNTIOTHOCTL ra3oB. PacyeTsbl No 1

YPaBHEHMSM XMMUYECKMX peakuuin C MCNoNb30BaHMEM MaCCOBOW [ONM BellecTBa, o6bema (HopMarbHble

yCroBusl) ra3oB, KONMYecTBa BELLECTBA.
Tema 1.2. CopepxaHue yyebHOro marepuana 2 OK 01
Mepuoaunyeckuin 2. TMpakTtnyeckas pabota Ne 2 «KN3yyeHne nepnoanyecKkmMx 3aKOHOMEPHOCTEN U UX B3aUMOCBSA3U CO OK 02
3aKOH 1 CTPOEHMEM aTOMOB». nK1.2
Mepuoanyeckas Meprnogundeckaa cuctema xumumdeckux anemeHtoB [.A. MengeneeBa. CBA3b Nepvogn4ecKoro 3akoHa U MK 2.2
cucTeMa xummndeckux [MeproamMyeckon CUCTEMbl  XUMUYECKUMX SfIEMEHTOB C COBPEMEHHOW Teopuenh CTPOeHUss aTOMOB. MK 3.1
anemeHToB [. . 3aKOHOMEPHOCTM U3MEHEHWSI CBOWCTB XMMWYECKMX JNIEMEHTOB, 0OpasyembiX WMMWU MPOCTbIX U CIOXHbIX MK 3.2
MeHpeneesa, nx BeLeCcTB Nno rpynnam n nepuogam Nepunognyeckon cuctemol. 3Ha4yeHne NnepuoamyecKkoro 3akoHa U CUCTEMBI 2

CBSA3b C COBPEMEHHOM
Teopuen CTpoeHns
aTomoB

Xumumyeckux anemeHToB O.V. MeHOeneesa B pasBUTUM HayKU. YCTaAHOBMEHWE CBA3U MeXOy CTPOEHUEM
aToOMOB XMMWYECKMX 3IEMEHTOB W MEPUOMYECKMM WN3MEHEHWEM CBOWCTB XUMWYECKMX SIEMEHTOB U UX
CoeHEHMN B COOTBETCTBMM C NofnoxeHnem [lepuoguyeckon cuctembl. PelleHne  npakTuko-
OPUEHTMPOBAHHBLIX TEOPETUYECKUX 3a4aHMUIA HA XapaKTEPUCTUKY XMMUYECKUX anemeHToB «MeTannuyeckue /
HeMeTannnM4yeckne CBONCTBA XMMMUYECKUX IFIEMEHTOB B COOTBETCTBMM C WX SNEKTPOHHBLIM CTPOEHMEM U
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nonoxeHuem B nepuoandeckon cucteme .M. Mengeneesa».

Tema 1.3. CopepxaHue y4ebHOro matepuana OK 01
CTpoeHue BellecTBa 3. CTtpoeHue BellecTBa U NPMPOAA XMMUYECKOWN CBA3N.
n npuponaa CTtpoeHue BewecTBa. XuMmnyeckasi cBa3b. Buabl XMMMUYeCKon CBA3N (KOBaneHTHas HenonsapHasa n nonsipHas,
XUMUYECKOWN CBA3N. WOHHag, meTannunyeckasi). MexaHnambl 06pa3oBaHUS KOBarEHTHOM XMMMUYECKON CBA3N (OOMEHHbIN 1
MHoroo6pasve AOHOPHO-aKLEeNTopHbIN). BoaopoaHas cBaAsb. BaneHTHOCTb. AnekTpooTpuuatensHOCTb. CTeneHb OKUCNEHNS.
BewecTs MOHbI: KATUOHBLI 1 @HNOHBI.
3. NpakTnyeckana pabota Ne 3 «CtpoeHue BewecTBa 1 NpUpoaa XMMNYECKOMN CBA3UY.

[deMoHCTpauna mogenen Kpuctaninnyeckmx peLleTok: MOHHOM (Xnopug HaTpusa), aToMHOM (rpaduT u anmas),

MOMNEKYNAPHON (yrnekucrnbl ras, mogd), MeTannmyeckon (HaTpun, mMarHui, Meab). PelueHne npakTu4ecKkmnx

3afaHnin Ha cocTaBrieHne ANEKTPOHHO-rpadudecknx hopmyn anemeHTos 1—4 nepnogos.
Tema 1.4. CopepxaHue yyebHOro marepuana OK 01
Knaccudpukaums, 4. Knaccudukauus HeopraHMHYeCKuUx BeLecTs. OK 02
1N HOMEHKNnaTtypa HomeHknaTypa HeopraHuMyeckux BewecTtB (OKcuabl, TMAPOKCUAbI, KUCMOThbl, conun). BelecTsa
HeopraHn4eckunx MONEKYNAPHOrO U HEMOSEKYNAPHOro CTPOeHusl. ArperaTtHble COCTOSAHMA BellecTBa. Kpuctannuyeckne wm
BeLlecTs aMopdHble BeLecTBa. 3aKOH NOCTOSIHCTBA COCTaBa BeLLECTBa. Tunbl KPUCTANNIMYECKMX peLleTok (aToMHas,

MOJSIEKyNSpHasi, WOHHasi, MeTannuyeckasi). 3aBMCMMOCTb CBOWCTBA BELLECTB OT Tuna KpucTanin4eckomn

PeLETKN.

4. NMpakTtn4yeckan pab6oTta Ne 4. «kHomeHknaTypa HeopraHU4eCKux BeLecTBY.

PelleHne npakTuyeckux 3agaHni no Krnaccugukauumn, HoOMeHKnaType n XMMn4eckum opmynam

HeopraHNM4Yecknx BELLECTB pasfnNYHbIX KnaccoB (YrapHbli ras, yriekucnbli ra3, ammuak, raeHasi M3BecTb,

HeraweHas u3BecCTb, NMUTbEBAs cofa W Apyrux): HazBaHus BeLlecTs no mexayHapogHon (MKOMAK) nnu

TPUBMANbHON HOMEHKNAType 1 cocTaBneHne opmyribl XMMUYECKNX BELLECTB, onpeaerneHne

NpUMHaANeXHOCTM K knaccy. Monck nHopmaumm No HasBaHUAM, aeHTUUKaTopam, CTPYKTYPHbLIM

dopmynam. AHanm3a xmMmmn4eckom nHpopmarmm, nosiy4aeMom n3 pasHbiX NCTOYHUKOB.
Tema 1.5. CopepxaHue yyebHOro marepuana OK 01
Tunbl XUMNYECKNX OK 02

peakuum

5. Knaccudukaumsa v TMnbl XMMUYECKUX peaKkLMin B HEOPraHM4eCcKkon U OpraHM4eckon XuMmm.
Xnmunyeckasa peakums. Knaccmdukaumsa n Tunbl XMMUYECKMX peakumnii B HeOpraHM4YecKkom 1 opraHuyecKkomn
XMMUK. 3aKOHbI COXpaHEHMS MacChl BELECTBa, COXPaHEeHNs U NpeBpaLLeHns SHEPrnm Npyu XMMUYECKUX
peakumax. OKMCNUTENbHO-BOCCTAHOBUTESbHbIE peakuun (YypaBHEHUS OKUCTIEHNS-BOCCTAHOBINEHUS, CTENEHb
OKMCMNEHUS, OKUCNUTENb U BOCCTAaHOBUTENb, MPOLIECCHI OKUCIIEHNSA Y BOCCTAHOBMNEHUS, BaXHeNLLne
OKMCMUTENU N BOCCTAHOBUTENN, METO 3NEeKTPOHHOro 6anaHca, anekTponm3 pacTBOPOB M pacniaBoB
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BeLWleCTB, OKUCITUTENTbHO-BOCCTAHOBUTENIbHbIE peaKkuunn B npupoae, npon3BoACTBEHHbIX nMpoueccax n
XN3HEeOeATEeJIbHOCTU OpFaHVI3MOB).

6. JlabopaTtopHas pa6oTa N2 1 «Tunbl XMMNUYECKUX peaKkLunn».
MccnegoBaHne TuNoB (MO COCTaBY M KONMUYECTBY WMCXOOHbIX M OOpasyloLUMXCS BeELWEecTB) U MPU3HAKOB
XUMUYecknx peakunin. CoctaBneHne ypaBHEHUN peakumii COEQUHEHMS, Pa3NoXeHns, 3aMmeLLeHuns, obmeHa, B
T.4M. peakuuh TrOpeHus, OKUCINEeHus-BoccTaHoBneHusi. CocTaBrneHMe W YypaBHMBAHWE OKUCIUTENbHO-
BOCCTAHOBUTENbHbLIX peakuuMid MEeTOAOM 3nekTpoHHoro OanaHca. PacyeTHble 3agadvM Ha HaxoXaesue
OTHOCUTENBHON MONEKYNAPHOM MaccChbl, onpeaeneHne MaccoBOW [ONM XUMUYECKUX IEMEHTOB B CMOXHOM
BELLEecTBe.

Tema 1.6.

CKOpOCTb XMMUYECKMX
peakumn. Xummudeckoe
paBHoBecue

CopepxaHue yuebHoro matepumana

7. CKOpPOCTb XMMUYECKUX peaKkumn. Xummyeckoe paBHoBecue
CKOpoCTb peakuuu, ee 3aBUCMMOCTb OT pasnuyHbiXx akTopoB: MNpUPOObl pearvpylowmx BeLecTB,
KOHLeHTpauunM pearmpylowmnx BellecTB, TemnepaTtypbl U Nfowanm peakumoHHON NOBEPXHOCTU. TennoBble
ahbeKkTbl XMMUYECKMX peakLMi: 3K30- U aHAoTepmMudeckme peakumn. Obpatmmblie peakuun. XvMmyeckoe
paBHoBecue. PakTopbl, BNUSAIOLLME HA COCTOSHNE XMMWYECKOrO paBHOBECUS (KOHLEHTpaUns peareHTOB Unn
NpoayKTOB peakuun, nasneHune, Temnepatypa). MNpuHuun Jle WaTtense.

7. Mpaktnyeckas pabota Ne 5 «BnusHue pas3nuyHbIX (PaKTOPOB HA CKOPOCTb XUMUYECKOM
peakuumny».

PelleHne npakTUKO-OPUEHTUPOBAHHBIX 3a4aHuMK Ha aHanu3 (akTopoB, BAUSIKOWNX HA U3MEHEHME CKOPOCTU
XUMNYECKON peakuun. 3aBUCUMOCTb CKOPOCTU XMMWUYECKOW peakumm OT MPUCYTCTBMS KaTanu3aTopa Ha
npumepe pasfnoXeHus nepokcuga BOAOPOAA C MOMOLLBK AMOKCMAa MapraHua M katanasbl. PelwseHue
NPaKTUKO-OPUEHTUPOBAHHbBIX 3adaHuMnM  Ha npuMeHenne npuHuuna Jle-Watenbe pana HaxoxageHus
HanpaBfeHnsa CMeLLEHNS PaBHOBECUS XMMUYECKOW peakumm n aHanus3 oakTopoB, BAUSAIOLWNX HA CMELLeHne
XUMNYECKOTO paBHOBECHS.

OK 01
OK 02
MK1.2
MK 2.2
MK 3.1
MK 3.2

8. JlabopatopHas pabota Ne 2 «WM3yyeHMe 3aBMCUMMOCTU CKOPOCTU XUMUYECKOM peakuum oT
KOHLUEHTpaLuun pearmpyrowmx BelecTB U TeMnepaTypbi».
JTabopaTopHas paboTa Ha BbIGOp:
1. Nab6opaTtopHasa pa6oTta Ne 2.1 «OnpeaeneHne 3aBUCUMOCTU CKOPOCTU peaKumm oT
KOHLUEHTpauun pearmpyroLwmx BelecTB».
WccnegoBaHme 3aBUCUMOCTIN CKOPOCTM peakumm OT KoHUueHTpauun. OnpegeneHme KOHCTaHTbl CKOPOCTH
peakuumn rpadonuy4eckMM MeTOAOM.
2. JNlabopatopHas pa6ota Ne 2.2 «OnpegeneHne 3aBUCUMOCTU CKOPOCTU peakuum oT
TeMnepaTypbi».
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WccnepoBaHve 3aBMCUMOCTU CKOPOCTU peakumm oT TeMnepaTtypbl. PacyeT aHeprum akTuBauum peakuuu.

Tema 1.7. CopepxaHue yyebHOro marepuana 8 OK 01
PacTtBopbl, Teopus 9. PacTBOpbL. OK 02
3NeKTponMTUYecKoi Buabl pacTBopoB MO COAepXaHWO pacTBOPeHHOro BeulecTtBa. PacTtBopumMocTb. lMoOHATME O AMCAEPCHbIX OK 04
anccoumnaunm un cuctemax. ActuHHble u konnomgHble pactBopbl. MaccoBad pons BewectBa B pacTtBope. [NoHATME o 2 OK 07
VIOHHBbI OBMeEH BOAoOpoAHOM nokasaTtene (pH) pactBopa. Onektponutudeckas pguccoumaums. CunbHble n  cnabble MnK1.2
3NEKTPONUTBI, HE3NEKTPONUTLI. Peakuumn MoHHoro obmMeHa. MnK2.2
10. NaGopaTopHas pa6oTta Ne 3 «[pUroToBneHne pacTBOpPOB». MK3.1
MpurotoBneHne pacTBOpOB 3aJaHHOW MacCOBOW AOMEen pacTBOPEHHOrO BellecTBa, NPOBEAEHWE peakuumn NMK3.2
noHHoro obmeHa, onpegeneHve cpefbl PacTBOPOB BELECTB C MOMOLLBI YHMBEPCANbHOrO WHAMKaTopa 5
(kvucnas, HewTpanbHas, wenoyHas). 3adaHna Ha COCTaBfiEHME MWOHHbLIX peakuuin. PelleHne npakTuko-
OPUEHTMPOBAHHBLIX PACYETHbIX 3aJaHWA Ha PacTBOpPbl, MCMONb3yemMble B ObITOBOM M MPOU3BOLACTBEHHOM
AEeATeNbHOCTU YenoBeka.
11. NNabopaTtopHas paboTta Ne 4 «Peakuuu rugponusan.
WccnepoBaHme cpeabl pacTBOpoB conen, obpaszoBaHHbIX CUNbHLIMU M cnabbiMy NPOTONMTaMK, U UX peakuuin 2
C pacTBopamu Lwenoyun n kapboHata HaTpuda. CocTaBneHve peakumi rmgponusa conen.
12. NabopaTtopHasa padota Ne 5 «MccnegoBaHne gUCNepCHbIX CUCTEMY.
CTpoeHune n haktopbl YCTOMYMBOCTM AUCNEpPCHbIX cuctem. CTpoeHne muuennsl. PaccemBaHme ceeTa npu
NPOXOXAEHMM CBETOBOrO Myvyka 4Yepe3 ONTUYECKM HEeOO4HOpPOoAHyl cpedy (dddekta TwuHaans). 5
MpurotoBneHme w” uU3y4yeHWe CBOWCTB [OWCMEPCHbIX CUCTEM pasHbiX BWAOB: CYCMEH3UW, 3MYIbCUM,
konnomnaHoro pacteopa. CpaBHEHWE CBOMCTB UCTUHHBIX M KOMSTIOMOHbIX PacTBOPOB, BbISBIIEHNE OCHOBHbIX
pasnuunin mexagy HUMN.
KoHTponbHas pabota| 13, KoHTponbHas pa6ota 1 CTpoeHUe BelecTBa U XMMMUYecKue peakumm (no pasageny 1) 2
1
Pasgen 2. HeopraHnyeckasa xmumus 14
Tema 2.1. CopepxaHue y4yebHoro matepuana 8 OK 01
Pun3nKo-xummn4eckme 14. MeTannsbl. OK 02
CBOWCTBA MonoxeHne MeTtannoB B [lepuogMyeckoil CUCTEME XUMMYECKUX 3nemMeHToB. OCOBEHHOCTU CTpOeHs OK 04
HeOopraHn4eckmx 3MeKTPOHHBIX 06onovek aTomMos MeTannos. OBLune dusnieckue CBOVCTBA MeTannos. Cnnaskl MeTannos.| NnK1.2
BellecTs ONeKTPOXMMMYECKWIA S HaNPSXKeHWA MeTannoB. XUMUYEecKkUe CBOWCTBA BaXHEWLUMX MeTanmnoB (HaTpwii, nK2.2
Kanun, Kanbuun, MarHumn, anioMWHURA, UWHK, XPOM, Xene3o, medb) U ux coeguHeHun. O6wme cnocobbl MK 3.1
MK 3.2

nonyvyeHuna metarnsos. I'IpmmeHeHl/le mMeTarnsmnoB B 6bITy N TEXHUKE.
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15. HemeTannsbl.
MNonoxeHne HemeTannoB B [lepuognyeckon cucteMe xumudeckux anementos O.A. MeHoeneeBa u
0COBEHHOCTM CTPOEHNA aToOMOB. Pr3nyeckmne CBOMCTBA HEMETANOB. ANNOTPONNA HEMETansoB (Ha npumepe
Kucrnopoga, cepbl, pocdopa n yrnepoga). XuMnyeckme CBONCTBa M NPUMEHEHWE BaXHENLWNX HemeTannos
(ranoreHoB, cepbl, a3oTa, ocdopa, yrnepoga W  KPEMHUS) U UX COEAUHEHUA  (OKCMAOB,
KMCIOPOACOAEPKALLMX KUCIOT, BOAOPOAHBLIX coeauHeHun). [NpuMeHeHMe BaXKHEWLWMX HeMeTannoB U KX
COeNHEHUN.

16. MNpakTu4yeckas paborta Ne 6 «PusnKo-xmmmnyeckme CBOMCTBa HEOPraHM4YeCKMX BeLLEeCTBY.
CocTaBneHne ypaBHEHUN XMMUYECKMX peakumi C y4acTMeM NPOCTbIX U CROXHbBIX HEOPraHUYEeCKNX BELLECTB:
METanfnoB U HEMeTansnoB; OKCMAOB METansoB, HEMETaNMoB U aMOTEPHbLIX 3MEMEHTOB; HeOopraHM4YecKnx
KMCMOT, OCHOBAHUN U aMdOTEPHbIX TMAPOKCUA0B; HEOPraHNMYECKNX CONEN, XapakTepusyroLmx UX CBOMCTBA.
Pac4éTtbl macchl BellecTBa unm obbEMa rasoB no M3BECTHOMY KONMMYECTBY BELLECTBA, Macce unm obbemy
OLHOro M3 y4YacTBYIOLMX B peakumn BewecTs, pacyétbl Maccol (06bEMa, KonnyecTsa BellecTBa) NPoayKTOB
peakuun, ecnu O4HO W3 BELECTB MMeeT npuMmecu. PelleHne NpakTUKO-OPUEHTUPOBAaHHbIX 3a4aHun Ha
CBOWNCTBA, COCTaB, MNosfyvyeHne n 6e3onacHoe MCrnosib30BaHNE BaXKHEWLLMX HEOPraHMYECKMX BeLLeCTB B ObITy
N npodeccmnoHarnbHOM AeAaTeNbHOCTU YeroBekKa.

17. labopaTopHas paboTta Ne 6 «CBoncTBa MeTannoB N HeMeTansoBy.
WccnepoBaHne  (bM3MYECKMX U XMMWYECKMX  CBOWCTB  MeTaryioB WM HemeTannoB. PeleHue
SKCNEpPVMMEHTanbHbIX 3a4a4y Mo CBOWMCTBaM XWMWYECKMM CBOWMCTBaM METanfioB M HeMeTansnoB, Mo
pacno3HaBaHWIO U NONYYEHNIO COEAMHEHU METaNOB U HeEMeTannos

Tema 2.2.
NoeHTndumkauus
HeopraHn4ecKknx
BeLlecTB

CopepxxaHue yyebHoro matepuana

18. lMpaktnuyeckaa pabota Ne 7 «Ka4vyecTBeHHble XMMM4YECKMe peaKuuu, XapakTepHble AnA
obHapyXXeHUsi HeopraHM4ecKux BellecTB (KAaTUOHOB U aHUOHOB)».
CocTtaBreHne ypaBHEHU peakuuin obHapyxeHus kaTMoHoB |-VI rpynn n aHWOHOB, B T.4. B MOSEKYSISAPHOM U
noHHOM popmax. Peakumm oBHapy>KeHUs HeOopraHM4ecKMX BELLECTB B pearnbHblX OOBbEKTax OKpyXaroLien
cpenbl.

19. NNabopaTopHasn pabota Ne 7 «<MaeHTUDMKaLMA HEOPraHNYeCKUX BELLECTBY.
PelweHne oakcnepuMMeHTanbHblX 3agay MO  XMMWYECKMM CBOWCTBaM MeTannoB W HemeTannos, Mo
pacrno3HaBaHUIO W MOMYYEHUIO COEOVHEHU MeTannoB W HemeTannoB (B3auMOAEWCTBME TMApOKcMAa
antoMyHMA C pacTBOpaMu KUCAOT U wenoyen,). WaeHtudurkaumsa HeopraHudeckmx BewecTts (kaTMoHos |-VI
rpynn MnM aHUOHOB) C WUCMOMb30BaHWEM WX (PU3UKO-XUMUYECKUX CBOWCTB, XapaKTepHbIX KayeCTBEHHbIX
peakumn.
JTabopaTopHas paboTa Ha BbIOOp:

OK 01
OK 02
OK 04
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1. JNlabopatopHas paboTta Ne 7.1 «AHanuTu4yeckue peakumm katmoHoB I-VI rpynn».
lMpoBeaeHne Ka4yeCTBEHHbIX peakuuin, NCNonb3yembliX AN 0OHapyXeHUsa KaTMOHOB | rpynnbl (Kanus, HaTpus,
MarHusi, ammonus), Il rpynnel Ha npumepe 6apus, Il rpynnel — ceuHUa, IV rpynnbl — antoMuHus, V rpynnbl —
xenesa (Il n lll), VI rpynnbl — Hukensa. OnucaHne HabniogaemblX SIBMEHUM U COCTaBfIEHNE XUMUYECKMX
peakumn.

2. JlabopaTtopHas pabota Ne 7.2 «KAHanuTUu4Yeckme peakumm aHUOHOBY.
lMpoBeaeHne KayeCTBEHHbIX peakuun, UCNorb3yeMbix And obHapyXeHus aHMOHOB: kapboHaTta, docdaTa,
cynbata, cynbdwuga, HuTpaTa, xnopuga u gp. OnucaHue HabnogaemblXx SABMEHUA W COCTaBMEHWE
XUMNYECKNX peakuunn.

Tema 2.3. CopepxaHue yyebHoOro matepumana OK 01
MpoussoacTeo 20. MpakTuyeckas pa6ora Ne 8 «HeopraHuyeckasi XuMUs B COBPEMEHHOM MUPEX. OK 07
HeopraHn4eckux PelleHne NpakTUKO-OPUEHTUPOBAHHLIX 3adaHui O PONM HEeOopraHM4yeckorM XMMUU B PasBUTUUM MeOULMHbI,

BeLlecTB. 3HAaYEHNe  [cospaHuMM HOBbLIX MaTepuanoB (B CTPOMTENbCTBE M Ap. OTPACHsSX MPOMBILLAEHHOCTU), HOBbIX MCTOYHUKOB

W NpUMeHeHMe B ObITY [sHeprim (anbTepHaTMBHbIE UCTOYHWUKM SHEPrun) B pelueHun npobremM 3KOMOrm4yeckon, 3HEepreTU4eckom wu

1 Ha Npon3BOACTBE nuLieBor 6e3onacHoCcTu.

KoHTponbHasa pabora 21. KoHtponbHas paboTta 2 CBoMCTBa HEOpPraHM4YeCKUX BewecTB (No pasaeny 2)

2

Pasgen 3. TeopeTnyeckme 0OCHOBbI OPraHN4YeCKON XUMUMU

Tema 3.1. CopepxaHme yuebHOro martepuana OK 01
Knaccudukauus, 22. NpenmeT opraHn4yeckon xumun. Teopusa CTpoeHUss OpraHNYeCcKnX CoegUHEHUN.

CTpoeHe MpeomeT opraHN4Yeckon XMMuKN: eé BO3HUKHOBEHWE, Pas3BUTUE U 3HAYEHME B MOMYYEHUN HOBbIX BELLECTB U

W HOMEHKNaTypa MaTepuanoB. Teopusi CTpOeHUs opraHudeckux coeguHeHun A.M. BytnepoBa, €€ OCHOBHbIE MOMOXEHUS.

ozra:(quecmx CTpyKTypHble chopMyIibl OpraHnyeckux BelecTs. fomonorus, nsomepus. XmMmmyeckas cBsi3b B OpraHN4eCcknx

BELLECTB

COEOUHEHUAX: KpaTHble CBA3KW, O- U TI-cBA3W. [NpeactaesneHne O Knaccudumkaumm OopraHM4yeckux BeELLECTB.
HomeHknaTypa opraHMyeckux CoeguHeHun.

23. MNpakTnyeckan paborta Ne 9 «kHomeHknaTypa opraHn4eCcKux BelecTB.
OsHakomneHve c obpasluamu opraHM4yecKkMx BeLLecTB M MaTepuanamm Ha KX OCHOBe, MOAEenvpoBaHue
MOJIEKYNT OpraHMYeckux BeLLecTB, HabnoaeHne n onnucaHne AEeMOHCTPALMOHHBLIX OMNbITOB MO MpPeBpaLLEHMIo
OpraHMyeckux BeLLEeCTB MpWU HarpeBaHun (nnasneHue, obyrnueaHue u ropeHue). CoctaBneHne MOMHbIX U
COKpaLLEHHbIX CTPYKTYPHbIX (DOPMYS OpraHMYecKMx BELLEeCTB OTAENbHbIX KIAacCoB, UCMOMb3ys MX Ha3BaHWUs
no cucTemaTUdeckon W TpuBManbHOM HOMeHknatype. PacuyeTbl npocTenwen opmyrnbl OpraHMyYeckon
MOJIEeKyInbl, UCXoAs U3 anemMeHTHoro coctasa (B %).
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Paspen 4. YrneBopopoabl 12
Tema 4.1. CopepxaHue yyebHOro marepuana 8 OK 01
Yrnesogopoabl 1 ux 24. AnKaHbI. OK 02
NPUPOAHbBIE NCTOYHUKW | MpeaenbHble yrneBogopoabl (ankaHbl): cCOCTaB U CTPOeHMe, roMonormdeckmuin psg. MeTtaH u aTaH: cocTas, OK 04
CTpOeHue, man4eckme n XMMmnyeckmne CBOMCTBA (peakummn 3ameLLeHnsa U ropeHns), HaxoxaeHe B Npupoae, 2 NnK1.2
Nony4YeHne 1 NPUMEHEHME. NnK2.2
MK 3.1
25. HenpepenbHble yrnesoaopoabl (ankeHbl, ankaaueHsol). MK 3.2
AnKeHbl: COCTaB 1 CTPOEHWe, rOMOSTIOrMYECKUI pag. OTUIEH U NPOMUIIEH: COCTaB, CTPOeHWe, hmsndeckme n ’
XMMUYECKME CBOWCTBa (peakumum rmapupoBaHWUs, ranoreHMpoBaHus, ruapataumu, OKUCNEHUMS W 2
nonumepusaumm) Nony4YeHne N NnpuMeHeHue.
AnkagueHsbl: 6ytagneH-1,3 n metunbytagunen-1,3, Xummdeckoe CTpoeHne, CBOMCTBA, NPUMEHEHME.
26. ANKuHbI.
AnKWHbI: cOCTaB 1 0COBEHHOCTU CTPOEHUS, FOMONOrMYeckni psa. AueTUneH: coctaB, XMMUYECKOe CTPOEHME, 5
dpusnyeckne M XMMUYECKMe CBOWCTBA (peakuun rmapupoBaHus, ranoreHMpoBaHus, rmapataumm ropeHust),
nony4yeHne n NnpMMeHeHne (MCTOYHMK BbICOKOTEMMNEPATYPHOrO NNamMeHun ANsi CBApKN U pe3kn MeTarnnos).
27. ApeHbl.
BeH3on u Tonyon: coctas, CTpOeHue, (PM3n4eckme n XMMn4eckme CBOWCTBA (peakumn ranoreHMpoBaHUS U
HUTPOBAHWSI), NONy4YeHNEe N NpMMeHeHne. TOKCUYHOCTb apeHOoB (BnusiHMe BeH3ona Ha OpraHuam 4erioBeka).
"eHeTu4eckasn CBA3b MeXAy YrneBogopoAamMu, NpuMHagnexalumMmn K pasnuyHeiM knaccam. NpupogHeii ras n| 2
nonyTHble HedpTsHble ra3bl. HedbTb 1 €€ npoucxoxgeHme. Cnocobbl nepepaboTkn HedhTU: NEPEroHKa, KPEKUHT
(Tepmuyeckuin,  katanuTudeckun), nuponua. [lpoayktbl nepepaboTkm HedTH, UX MNPUMEHEHWEe B
MPOMbILUNEHHOCTU 1 B BbITy. KaMeHHbIN yronb 1 NpoayKTbl ero nepepaboTtku.
CopepxaHme y4ebHOro matepuana 4
28. JlabopatopHas pabota Ne 8 «CBorcTBa yrneBogopoaoB».
Tema 4.2. TpuBnanbHass wn MexayHapoaHass HOMEHKNaTypa, XuMUYECKMe CBOWCTBA, CMNOCOObI  MOnyyYeHns
®usnko-xummnyeckne | yrnesogopoaos. MogenvpoBaHWe MOMEKYNl M XMMUYECKUX MpeBpalleHuii yrineBodopoaoB (Ha npumMepe OK 02
cBoOWCTBa aTaHa, 3TUneHa, aueTuneHa v Op.) U ranoreHonpousBoAHbIX. KayecTBeHHble peakuuu YrneBoaopOaoB 2 OK 04

yrneBoaopoaos

pasnunyHbIX KnaccoB (obecuBeyvBaHne OpPOMHOM UMM NOOHOW BOAbI, pacTBOpa nNepmaHraHata Kanus,
B3aMMOLENCTBME aLeTUiieHa C amMMadYHbIM pacTBOPOM okcuaa cepebpa (1)), kadecTBeHHOEe oBHapyXeHue
yrnepoga v Bogopoaa B OpraHMyecknx BeLecTaax.
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29. NabopatopHasn paboTta Ne 8 «CBoMcTBa yrneBogopoaoBy.
MonyyeHne aTuneHa M3 dTaHona B nabopatopum U MU3y4YeHWe ero PU3NYECKMX U XUMUYECKUX CBOWNCTB.

CocTaBneHuve peakumn NpUcoeanHeHUs U OKUCIEHUS Ha npuMepe aTurneHa. PelweHne pacyeTHbIX 3agad ¢ 2
NCNoNb30BaHMEM MAOTHOCTU ra3oB NO BOAOPOAY M BO3AYXY.
KoHTponbHasa pabora| 30. KoHTponbHas pabota 3 Teopusi CTpOeHUs OpraHUY4ecKux coeauHeHun. YrnesogopoAabl (Mo 5
3 pasgenam 3 n 4)
Paspen 5. Kucnopopgocogepxawme opraHn4yeckmne coeguHeHus 16
Tema 5.1. CopepxaHue yyebHoOro matepumana 4 OK 01
CnupTel. ®eHon 31. NpepenbHble 04HOATOMHbIE CIUPTDI OK 07
lMpenenbHble 0QHOATOMHbIE CUPTLI (METaHON M 3TaHOM): CTPOoeHMe, PU3NYEeCKMe U XMMUYEeCKMe CBOWCTBA 5
(peakuun C akTMBHbIMW MeTannamu, ranoreHoBo4opodaMu, ropeHue), npumeHeHve. BopopogHble CBs3M
Mexay mMonekynamu cnuptoB. Pusnonormyeckoe 4enNCTBME MeTaHOMNa M 3TaHOMa Ha OpraHM3m YernoBeka.
32. MHoroatoMHble M apoMaTUyYecKue CnuUpThbI
MHoroaToMHble CNUPTbl (STUMEHITIMKOMNDb W FNIMUEPUH): CTPpOeHue, (PU3NYeckne n XMMudeckme CBOMCTBA
(B3anmogencTene CoO LENoYHbIMKM  MeTannamu, KadyeCTBEHHas peakuus Ha MHOroaTOMHble CrUPThI). ’
dusnonornyeckoe AeNCTBME Ha OpraHn3m Yenoseka. [pumMeHeHre rmuuepuHa 1 3TUNEHrNNKONS.
®deHon. CTpoeHne monekynbl, M3nyeckne N XMMudeckne ceoucTBa goeHona. TOKCUYHOCTb (hpeHona, ero
dusnonornyeckoe AenCcTBme Ha opraHn3m venoseka. [pumeHeHne geHona.
Tema 5.2. CopepxaHue yye6Horo matepmana 4 OK 01
Anbgernabi. 33. Anbaernabl U KeTOHbI OK 02
KapboHoBble KUCTOThI. |Anbgervabl U KETOHbI (dbopmanbgerng, auetanbaerug, aueToH): CTpoeHue, U3NYECKMe U XMMUYecKune 2 OK 04
CnoxHble acpupbl CBOWICTBA (peakunn OKUCIIEHUS U BOCCTAHOBIEHUS], KAYECTBEHHbIE peaKkLuun), NoNyYeHne 1 NPUMEHEHNE.
34. OaHOOCHOBHbIE NpeaernbHble KapOoHOBbIEe KUCNOTbI. XKupbl
OpHoocHOBHbIE npefenbHble KapboHOBble KUCMOTbl (MypaBbMHas W YKCYCHaAst KUCMOThbI): CTPOEHME,
dusnyeckne N xMMmyeckme cBoncTBa (OOLMEe CBOMCTBA KUCIOT, peakuusa atepudukaumm), noryvyeHue u
npumeHeHune. CTeapuHoOBas 1 ONleMHOBAas KUCMNOThbl Kak NpeacTaBUTENN BbICLUMX KapOOHOBLIX KMCNOT. Mbina| 2
Kak CcOnM BbICLUMX KapOOHOBbLIX KUCNOT, MX Mowwee gencteue. CnoxHble adupbl Kak MNPOM3BOLHbIE
KapOOHOBbIX KMCMOT. [MApPONM3 CNoXHbiXx 3dupoB. XKupbl. Maponus xupos. [lpuMeEHeHMEe XMPOB.
Brvonormnyeckas posnb XUpos.
Tema 5.3. CopepxaHue yye6Horo matepumana 2 OK 01
Yrnesogabl 35. Yrnesoapbl OK 02
2 OK 04

YrneBogpl: cocTas, knaccudgukaums yrnesonos (MoOHO-, An- U nonucaxapuapl). [Mioko3a — NpocTenLLmnin
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MOHOCaxapua: 0CO6GEHHOCTU CTPOEHUS MOSeKy bl, (PU3NYECKMEe N XMMUYECKMe CBONCTBA IMOKO3bl
(B3anmopenctaue ¢ rugpokcngom meam (1), okucneHne ammmadHbIM pacTBOpoM okcuaa cepebpa (1),
BOCCTaHOBIeHne, 6poxeHune rnioKo3bl), HaXOXAeHne B npupoae, NpMMeHeHne rmKo3bl, buonornyeckas
pOnb B XXU3HEAEATENbHOCTM OpraHnama yenoseka. PotocnHTes. PpykTo3a Kak M3oMep rHOKO3bI.
Ouncaxapugpl: caxaposa, ManbTto3a. BoccTaHasnuBawlwme W HeBOCCTaHaBnMBawlne Aucaxapuibl.
Mpponus gncaxapuaos. HaxoxgeHne B Npupoae n npuMeHeHue.

Monucaxapuvabl: Kpaxman, rukoreH u uenntonosa. CTpoeHne MakpoMornekyn Kpaxmana, rimkoreHa m
uennonosbl. Pnsmyeckne CBOMCTBA Kpaxmana v Lenmnonosbl. XMMM4eckMe CBOMCTBA Kpaxmarna: ruaponus,
KayecTBEHHas peakuus ¢ nogom. Xummuyeckme CBOMCTBA LIENsono3bl: rmaponns, nonyyvyeHne apmpos
uenntono3ssbl. MNoHsATMe 06 NCKYCCTBEHHLIX BOMOKHAX (BUCKO3a, aUeTaTHbIN LLETIK).

Tema 5.4. CopnepxaHue y4ye6HOro matepuana OK 01
dursnko-xummyeckme 36. MpakTnyeckas pa6ota Ne 10 «HomeHKnaTypa KUCNOpOAOCOAEpPKaLLUX OPraHNYeCKNX OK 02
CBOWCTBa coeNHEHUN». OK 04
KucnopofocoAepxaliv | TpuenanbHas M MexagyHapoaHass HOMEeHKnaTtypa, XMMUYecKMe CBOWCTBA, CMocoObl MOMyvYeHust CnMpToB U
X OpraHn4ecknx deHonoB, kapboOHOBbLIX KMCINOT U 3MPOB, anbaernaoB U KeToHoB. CocTaBneHne cxem peakuun (B ToM yucne
CoeanHeHun no npeanoXeHHbIM Lernoykam npespaLLeHuni), XapaKkTepusyrLLmx XUMmn4eckue CBOMCTBa

KncnopogocoaepXalimx OpraHn4eCckux CoOeANHEHNN.

37. NpakTnyeckana padota Ne11 «Xumuyeckue n cpusnyeckme CBOMCTBA Kucnopogocoaepxalymx

OpraHM4YecKux coeaMHEHNNA».

lMpoBeneHve, HabnogeHne N onucaHne 4eMOHCTPALMOHHBIX ONbITOB: FOPEHNE CNNPTOB, KAYECTBEHHbIE

peakumn ogHOaTOMHbIX CNMPTOB (OKMCNeHne aTaHona okengom meam (1)), MHOroaToMHbIX CNUPTOB

(B3anmopencTeme rnuuepunHa c rugpokcugom meaum (1)), anbgernaos (OKMCNeHMe aMMrMayHbiM PacTBOPOM

okcuaa cepebpa(l) n rmgpokcngom meam (1), B3ammogenctame kpaxmana ¢ MIOAoM), N3ydeHne CBONCTB

pacTBopa YKCYCHOW KMCAOThI.

38. MNpakTnyeckasa pad6orta N2 11 «Xumunuyeckune u cpusnyeckme CBOMCTBa KNCIOPOAOCOAEPKALLMNX

OpraHM4YecKux coeaMHEeHUNA».

[MpakTnyeckoe NpUMEHEeHWe JTUNEHrNUKoONs, ruuepuHa, deHona. [lpumeHeHne opmanbgernaa,

aueTanbaervaa, yKCyCHOW KUCNOThbl. PelleHne akcnepumeHTanbHbIX 3agay No U3yvyeHuio usmnko-XMmMn4eckmx

CBOWCTB KMUCINOPOAOCOAEPKALLMX OPraHNYeCKNX COeaUHEHNIA.
Paspen 6. AsoTocogepawme opraHu4eckue coeguHeHus
Tema 6.1. CopepxaHue yyebHOro marepuana OK 01
AMVHBI. 39. AMUHBbI. AMMHOKUCNOTbI OK 02

23




AMNHOKNCIIOTbI.
Benku

AMWHbI: METUNAMWH — NPOCTENLLNI NPeacTaBUTENb aMUHOB: COCTaB, XMMUYECKOe CTPOeHue, omsnyeckmne u
XMMUYECKME CBOMCTBA, HaxoXaeHue B npupoae.

AMWHOKUCIOTLI Kak am@OTepHble oOpraHuyeckne coeavHeHus. dusmyeckme U XUMUYecKue CBOWCTBA
aMWHOKMCIOT (Ha npumepe rnuumHa). buonormyeckoe 3HadeHMe aMUHOKUCIIOT. MNenTuapl.

40. Benkun
benku kak npupogHble nonumepsbl. NepBuyHada, BTOpUYHas U TPeTUYHasA CTpPyKTypa 6enkoB. Xumunyeckue
cBoncTtea 6enkoB: rmaponms, AeHaTypauns, Ka4eCcTBEeHHbIe peakumm Ha 6enku.

41. MNMpakTnyeckan pabora Ne 12 «CBoncTBa azoTocoaepKaliMx opraHM4eCKMX CoeUHEeHNN».
dunsnyeckme M XMMMYECKMe CBOMCTBA aMMHOB (peakuuMnm C KUCNOTaMW U FOpPEeHUs) M aMUHOKMUCNOT (Ha
npumepe rnuumHa). HabnwpgeHne u onucaHve OEeMOHCTPAUMOHHBIX OMbITOB: AeHaTypauus ©6enkoB npu
HarpeBaHuu, UBETHbIE peakunm GenkoB.

OK 04

Paspen 7. BbicokoMmoneKkynsipHble coeaAuHeHns

Tema 7.1.
Mnactmacceobl.
Kay4ykun. BornokHa

CopepxaHme yuebHOro matepuana

42. MNpakTnyeckasa pabota Ne 13 «CuHTes, aHanus n Kknaccudmkaumsa BbICOKOMOTEKYNAPHbIX
coeguHEeHUn»
OCHOBHbIE MOHATUS XMMUU BbICOKOMOSMEKYNAPHbLIX COEOAUHEHWIA: MOHOMEpP, NONUMep, CTPYKTYpPHOE 3BEHO,
CTeneHb  nonuMepusauun,  CpefHsss  MonekynspHas  macca. OCHOBHble  MeTodbl  CUHTEe3a
BbICOKOMOJEKYMSIPHBIX COEAUHEHUI — NONMMEpPU3aLmsa U NONIMKOHAEH CaUMS.
OsHakomneHne ¢ obpasuyamu MpPUMPOOHbIX M UCKYCCTBEHHbLIX BOJIOKOH, MflacTMace, KayyykoB: mniacTmacchbl
(NonNMaTMneH, NONUNPONUIEH, NONMUBUHUIIXIOPUA, MONMCTMPON); HaTypamnbHbIi U CUHTETUYECKME Kay4yKu
(byTagneHoBbIA, XNOPOMPEHOBLIN U W30MPEHOBLIN); BOSIOKHA (HaTyparnbHble (XMOMOK, LWepCTb, LWENK),
NCKYCCTBEHHbIE (aLeTaTHOe BOMOKHO, BUCKO3a), CUHTETMYECKNE (KanpoH 1 nascaH).

43. MNMpakTtnyeckan pabota Ne 14 «FeHeTUYeCKasa CBA3b MexAy KrnaccamMu opraHu4YecKux
coeAuHEeHUun».
PelweHne uenoyek npesBpalleHUin Ha reHeTUYECKylo CBSA3b MEeXAy KraccamMu OpraHM4eckux COeAVHEHUn C
COCTaBIlEHMEM  Ha3BaHWA  OPraHMYecknx COeOUHEHWA NO  TPUBMANbHOWM  WUAW  MEXAyHapOAHOM
cucTeMaTuyeckon HoMeHknatype. PelleHwe pacyeTHbIX 3agad Mo YypaBHEHMAM peakuuMrm C yyacTuem
OpraHM4eckux BeLLecTB.

OK 01
OK 02
OK 04
MK1.2
MK 2.2
MK 3.1
MK 3.2

KoHTponbHas paboTa
4

44. KoHTponbHasa pab6oTta 4 CTpyKTypa u CBOMCTBa OpraHM4YeCcKux BelecTB (Mo pasgenam 5-7)

MpodeccnoHanbLHO OpueHTUPOBaHHOE coaepKaHue (coaepxaHue NpuKIagHoOro Mmoayns)

44
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Paspen 8. Xumusa B 6bITY U NpOM3BOACTBEHHOWN AeATeNbHOCTU YeroBeka 8
CopepxxaHue y4e6HOro marepuana 4 OK 01
45. OpraHuyeckue BelLeCcTBa B XXM3HeAEATENIbHOCTM YerioBeka. OK 02
Tema 8.1. MpaBuna 9KOMOrMYyeckn LienecoobpasHoro MOBEAEHUS B ObiTy UM TPYAOBOW AEATENbHOCTU B LEnsx OK 04
OpraHyieckie COXpPaHEHUs1 CBOEro 340pPOBbS W OKpyXKatowewn NpUpoaHOM cpedbl, OMacHOCTb BO3AEWCTBUSI Ha >KUBble 2 OK 07
BelLECTBA B OpraHu3Mbl  OpPraHWYecKMx BELIEeCTB  OTAEeNbHbIX  KrnaccoB  (YrnmeBoOopOAbl, CI'IUVIprI, deHonbl, MNnK1.2
XropopraHn4yeckne nNpou3BOAHbIE, anbaernabl U Ap.), nokasaTenb npeaenbHO A0MYCTMMOWM KOHLEHTpaumMmn u MNnK2.2
XU3HeOeaTenbHOCTU
eroeKa. €ro MCrnonb30BaHue. MK 3.1
MPOWSBOACTEO 1 46. NpakTuyeckas paéoTta Ne 15 «[pon3BoACTBO M NPUMEHEHNE OPraHU4YeCKMX BELLECTB B NnK3.2
NPUMEHEHME NPOMbILUNIEHHOCTUY. )
N MpounseoacTBO MeTaHona, nepepabotka HedTU. [MoNMaTUNEH Kak KPYNMHOTOHHAXHBIN NMPOAYKT XMMUYECKOro
BELLECTB B npoussoacTBa. [MpyMeHeHne aTuneHa. I'Ipovlsso,qCTBo N NPUMEHeHne Kaydyyka U pesuHbl. CUHTeTUYeckue u 2
NPOMBILLINEHHOCTY MCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHWe, CBOWCTBa. lMpakTuyeckoe MCnonb3oBaHWe BONOKOH. CUHTeTUYeckue
NMAEHKN: N30NAUNa Ans NPoBoAOB, MeEMOpaHbl AN ONPEeCHEHMS BOAbI, 3alMTHbIE NNEHKN ANs aBTOMOOUNEN,
NNacTbipy, XUpypruyeckne noBs3kn. HoBble TEXHONMOrMM AanbHENLEro COBEPLUEHCTBOBAHUS MONMMEPHbIX
mMaTepuanos.
Tema 8.2. CopepxaHue yue6Horo matepmana 4 OK 01
Xummnyeckue 47. MpakTnueckas pa6ota Ne 16 «MpMMeHeHUe XUMUYECKNX BELLECTB M TEXHOMOIUN C y4ETOM OK 02
TexHonoruu 6yaylien npodeCCUOHANBLHON AEATENLHOCTUY. OK 04
B NOBCEOHEBHOM PelweHne keic-zagady no TemMam: nNuleBble MNPOAYKTbl, OCHOBbI pauWOHaNbHOIMO MUTaHUS, BaKHEWLME OK 07
1 NPOEeCCHOHANbLHOM CTpouUTENbHbIE N KOHCTPYKUMOHHbIE MaTepuarnbl, CEernbCKOXO3SMCTBEHHOE MNPOU3BOACTBO, Kpacku, CTEKMO, 2 MK1.2
AEATEeNbHOCTH Kepamuka, MaTtepuanbl ONs 3MNEeKTPOHUKW, HaHoMaTepuanbl, TEKCTUNbHbIE BOMOKHA, WMCTOYHUKN SHEpPrum, MK 2.2
Henoseka OpraHU4eckne n MUHeparnbHble yoobpeHUsl, NeKapCTBEHHbIE N KOCMETUYECKME NpenapaThl, ObIToBas XMmus, MK 3.1
MaTepuarnbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOTTOKOH. NMK3.2
48. MpakTnyeckasn paborta Ne 16 3awmTta kKencoB
3awmTa: [NpeactaBneHne pesynbTaToB peLUeHUst Kelnc-3agad B opMe MuHU-foknaga (gonyckaetcs| 2
Mcnonb3oBaHWe rpadyeckmX U Npe3eHTaUMOHHbIX MaTeprarnos).
Paspgen 9. UccnepoBaHue  XuMn4yeckum aHanu3s o6bLeKToB 6uocoepbl U TexHochepbl
Paspen 9.1. UccnepoBaHne M XMMMYECKUM aHanuM3 oOBLEKTOB Ouocdepbl (ANA YKPYMHEHHbIX rpynn cneuyuanbHocTewn/ 36
npocpeccun: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (kpome cneunanbHocTu 43.02.16))
Tema 9.1.1. CopepxaHue y4ebHOro matepuana 8 OK 01

25




OcHoBbl 49. llabopaTtopHasa paboTta Ne 9.1.1 «OcHOBbLI NabopaTopHON NPAKTUKN». MnK1.2
nabopaTopHou INNabopaTopHaa nocyga u xumundeckue peaktmBbl. OCHOBHble nabopaTopHble onepauun. JlabopaTopHoe NnK2.2
NpakTuKn B obopynoBaHue. TexHnka 6e3onacHoOCTM 1 NpaBuna paboTkl (MoBeaeHus) B nabopaTtopun. MK 3.1
npodeccroHarnbHbIX 50. MpakTnyeckas pa6ota Ne 17.1.1 «9kcnepuMeHTanbLHas XMMUsA: pacyeTbl, aHaNM3 AaHHbIX U MK 3.2
naboparopusix npeacraBrieHue pe3ynbLTaToBy.

BbinonHeHne TMNOBBIX pac4eToOB MO TeMaTMKe 3KCNepuMMeHTa (BbIXO4 MPOAyKTa peakuumu, Macca HaBEeCKW,

ob6bem pacTBOpUTENS).

51. MpakTnyeckasa pab6orta Ne 17.1.1 «BkcnepumeHTanbHaaA XMMUA: pacyeTbl, aHanM3 AaHHbIX U

npeAacTaBlieHUe pe3ynbTaToB».

O6paboTka [AaHHbIX, aHanmM3 W OLUeHKa WX [JOCTOBEPHOCTM (BblYUCNEHWE CpeaHero 3HadeHus

SKCNEPUMEHTanbHbIX AAHHbIX, MOrPELUHOCTMW).

52. NMpaktnyeckas pa6orta Ne 17.1.1 «9kcnepuMeHTanbHas XMMNA: pacyeTbl, aHaNM3 AaHHbIX U

npeacTaBrieHUe pe3ynbTaToB».

lMpencTtaBneHne pe3ynbTaToB SKCNEPUMEHTa B pas3nuyHon doopme (Tabnuua, rpaduk, oTyeT, goknag,

npeseHTauus).
Tema 9.1.2. CopaepxaHue yyebHoro matepuana OK 01
Xumndeckuit aHanms 53. XMMMueckuit aHanu3 npo6 Boab! OK 02
npo6 soAb Knaccudukaums npo6 Boabl Mo BUAY U HA3HAYEHWIO, UCXOAS U3 ee XMMUYECKOro COCcTaBa. OK 07

OpraHonenTtunyeckne cBONCTBa (3anax, Mpo3payvyHOCTb, LLBETHOCTb, MyTHOCTb) BOAbl. KNCNOTHOCTL 1 NnK1.2

LLLeMOYHOCTb Bodbl. pH cpeabl u MeTodpl ee onpeaeneHus. YKecTkocTb BoAbl U METOAbI €€ OnpeaeneHus. MK2.2

CyLLHOCTb MeTOoAa TUTPOBaHMS. Bkl )KECTKOCTM BOAbl (BPEMEHHas U MOCTOsIHHAS). YKeCTKOCTb BoAbl Kak MK 3.1

MK 3.2

npuyMHa BbINageHUa 0CagKkoB UM 0OpasoBaHUS CONEOTNOXEHUN, UMEIOLLMX MECTO B ObITy 1 Ha
npounsBoacTee. CocTaB CONel, Bbi3bIBAKLMX KECTKOCTb BOAbI. XMMUYECKNE NPOLLECCHI, YCTPaHSIoLLNE
KECTKOCTb BOAbI. YPaBHEHUS XMMUYECKMNX peaKLnin, UITMIOCTPUPYIOLLMX NPOLIECCHI, NPOUCXOoasLLIne nNpn
YCTPaAHEHUN XECTKOCTU. YCTpaHEHNe BPEMEHHON KECTKOCTUN BbITOBLIMU U XUMUYECKMMU cnocoBamu.
Cnocobbl ycTpaHeHUs NOCTOSIHHOM >XeCTKOCTH.

54. MNpakTnyeckana padorta Ne 17.1.2 «kKoHueHTpaLusa pacTBOpPOB».
Cnocobbl BblpaXXeHUs KOHLEHTpaLumn pacTBOPOB: MaccoBasi 4ONSA PAaCTBOPEHHOMO BELLECTBA, MONSApHas 1
MONSNbHas KOHUEeHTpaumun. TuTp pacteopa. PelueHne npakTMKo-OpUEHTUPOBAHHbLIX TEOPETUYECKUX 3aaHNi
Ha pacyeT KOHLEHTpaLMI 3arpasHSAoLWLmnX BELLECTB U X CPaBHEHWNE C NpeaenbHO A40NYyCTUMbIMU
koHueHTpaumamu (MOK).

55. NNabopaTopHas pab6oTa N2 9.1.2 «MccnegoBaHMe XxMMMYecKoro coctaBsa npo6 BoAbI».

26




JTabopaTopHas paboTa Ha BbIGop:

1. NabopaTtopHasa pabota Ne9.1.2.1 «OuncTtka BoAbl OT 3arpssHeHnny. Micnonb3oBaHne meToaoB
dunnbTpoBaHNA N agcopbunn ans oTaeneHns 3arpsa3HeHUn B nccrnegyemomn npobe sogpl. Beibop metona
OYUCTKU B 3aBUCUMOCTU OT BMAa 3arpsasHeHuns. CpaBHeHe a(PEeKTUBHOCTM pPasnnyHbIX METOO0B OUYUCTKU
BOAbl B pa3HbIX yCcrnoBusx (B nabopaTtopmu, B AOMALLHMX M NONEBbIX YCNOBUSX).

2. NabopatopHasa pabota Ne9.1.2.2 «Onpepgenenune pH Boabl 1 ee kncnotHoctn». Onpegenenne pH cpegbl ¢
MOMOLLbIO YHMBEPCANbHOIo MHAMKaTopa. Vicnonb3oBaHne TUTPOBAHUS ANsi onpeaenieHnsa KUCNOTHOCTM.
OnpepneneHne obLLeN KMCIOTHOCTW BOAbI, pac4eT cBoboaHoM kncnotHoctn. OnpeaeneHue oduen n
cBobogHon wenoyHocTn. CocTaBneHne ypaBHEHUI peakumii, NPOTEKAOLWMX NpU onpeaeneHnm KUCNoTHOCTH/
LLleNIoYHOCTN Npob BoAbl. YCTaHOBNEHNE cnoco00OB MCNONb30BaHUSA UCCNeqoBaHHbIX NPo6 BOAbI B
XU3HeOeaTenbHOCTX YenoBeKa, Ha OCHOBE MOSy4YEeHHbIX JAaHHbIX O COCTaBe.

3. NNabopaTtopHas pabota Ne9.1.2.3 «OnpeneneHne XecTKoCcTh BoAbl U COCOObI €€ YCTPaHEHUSA».
Cnocobbl ycTpaHeHns Bcex BUOOB XXECTKOCTM B 3aBUCMMOCTM OT COCTaBa COSewn XecTkocTu. PewleHne
SKCNEpPVMEHTarnbHOM 3a4aun Ha BbISIBNEHNE BPEMEHHOWN N MOCTOSIHHOM >XeCTKOCTU Boapbl. OueHka
BEPOATHOCTU YCTPAHEHUSA BCEX BMAOB XXECTKOCTU B JOMALLUHMX YCITOBUSIX.

Tema 9.1.3.
XUMNYECKUIN KOHTPOSb
KayecTBa NPOAYKTOB
nuTaHus

CopepxxaHue yyebHoro matepuana

56. XuMn4yeckni KOHTPOsib Ka4ecTBa NPOAYKTOB NMUTaHUSA.
KayeCTBEHHbIN XMMUYECKMA COCTaB MNpPOAYKTOB MuUTaHus. BelectBa, danbcuduuupyowime npoayKTbl
nUTaHWA, M BeLLecTBa, 3arpsasHalWMne npoaykTbl nuTaHusa. OnpegeneHne 3arpsasHALWINX XMMUYECKUX
BELLECTB B NPOAYKTax NMTaHUA, onpegeneHne BeLecTB, He 3asiBfIEeHHbIX B COCTaBe NPOAYKTOB MUTaHWUS.

57. NpakTnyeckan padota Ne 17.1.3 «OpraHn4yeckme u HeopraHm4yeckme BelLlecTBa, Bxoasilume B
COCTaB NpPoAYKTOB MUTaAHUAY.
OnpepeneHne cocTtasa 6104 Ha coepXKaHne Makpo U MUKPOINEMEHTOB. V3ydyeHne npeanoXeHHbIX
npenogasartenem 6nwo Ha npegMeT XMMUYECKOro CoCcTaBsa, onpeaerneHne Jonen ot CyTO4HON HOPMbl Makpo
N MUKPO3NEMEHTOB B yKa3aHHOM brioge.
PelleHne NpakTMKo-OpUEHTUPOBAHHLIX 3a4a4 No KyNIMHApHOW TEMATUKE PasfnyHbIX TUMNOB.

58. llabopaTopHas pa6oTta Ne 9.1.3 «MccneaoBaHue XxMmMmM4ecKkoro coctaBa NpPoAyKTOB NMUTaHUSAY.
NabopaTopHas paboTa Ha BbIGOp:
1. NabopaTtopHas pabota Ne9.1.3.1 «O6HapyxeHne HUTpaTOB B NpoAykTax NnutaHusay. iccnegosaHme

OK 01
OK 02
OK 07
MK1.2
MK 2.2
MK 3.1
MK 3.2
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mMaTtepunanoB Nosnykosin4eCTBeHHbIM METOAO0OM onpenerieHna HUTpaToB C UCNOJ1Ib30OBaHNEM }J,VI('peHVIJ'IaMVIHa
(KOpHeI'IJ'IOD,bI OBOLLEN, NNUCTbS U KOYepbhXKa KanyCTbl, NoAbl (*)pyKTOB). AHanuns YPOBHA 3arpA3HeHnA
HUTpaTamMuy No MUHTEHCUBHOCTU OKpaLllnBaHNA NPOAYKTOB peaKunn.

2. JlabopatopHas paboTta Ne9.1.3.2 «MccnegoBaHne NpoaykToB NUTaHWS HA Hann4ymMe yrneesogoBy.
NccnepoBaHve MONOYHBIX NPOAYKTOB HA Hanuuue kpaxmana. MiccnegoBaHne NPOAYKTOB HA Hanuune
[MIOKO3bI.

Tema 9.1.4.

XnmMuyeckmn aHanus
npo6 no4sbl

CopepxaHue yye6HoOro matepuana

59. XuMmmnyeckmm aHanus npood nouyBbl
Knaccudukaums no4B no Buay M Ha3Ha4YeHMo, NCXoasa N3 XMMUYECKOro cocTasa. MiaeHTndukaums npobbl
MoyYBbl NO €€ XMMNUYECKOMY COCTaBY, ONUCaHNE BO3MOXHOCTEN ee NpuMeHeHusi. TpeboBaHuns K KayecTBy
MOYBbI PA3NIMYHOro HasHaveHusi. OnncaHme 0CoOEHHOCTEN NCMONb30BaHUA MOYB B 3aBMCMMOCTH OT TUMOB,
cnocoObl yny4yleHns KayecTBa NoYB B 3aBUCUMOCTM OT Ha3HaAYEHMS.
O6nactn ncnonb3oBaHMsA OpraHNYecKNX yoobpeHnin B 3aBMCMMOCTM OT Ka4eCTBEHHOro coctaBa. OnucaHune
OpraHnyecknx ygobpeHun n nx npuMeHeHne B 3aBMCMMOCTM OT COCTaBa MoYBbl M ee pa3HOBUOHOCTMW.

60. MpakTnyeckana pa6ora Ne 17.1.4 CoctaB, Ha3Ha4YeHMe N NPUMEeHeHNne MUHepanbHbIX YyA0OpPeHUn».
O6nactn HazHa4YeHus (MPMMEHEHUS) NOYBbI, CXOAS N3 KaYeCTBEHHOTO U KONMYECTBEHHOro cocTasa. AHanm3
HOPMaTMBHOW AOKyMeHTauun. Ponb HeopraHM4eckMx BELLECTB B KayecTBe MWHepanbHbIX YyaobpeHun,
yny4qwmntenen noysbl. CoctaB MMHEpanbHbIX YA0OpEeHUI 1 X NPUMEHEHME B 3aBMCMMOCTM OT COCTaBa Nno4Bbl
N ee pasHoOBMAHOCTU. B3ammocBa3b cocTtaBa yaoOpeHUnm M uX BIMSHUS Ha BereTaTuUBHblE CBOWCTBA U
NNOL4OHOLLEHNE pacTEHUN.

61. JlabopaTtopHasa pabota Ne 9.1.4 «MccnegoBaHMe XMMMUYE€CKOro coctaBa Npod NoyBbI».
JTabopaTopHas paboTa Ha BbIOOp:
1. NabopaTtopHasa pabota Ne9.1.4.1 «ObHapyxeHne HeopraHuyecknx npumecen B npobaxy». MNpurotosneHue
nNpoObl NOYBbI 4NS1 UCCNEAOBAHUSA KUCNOTHOCTW/LLENOYHOCTUN, HeOpraHnyecknx 3arpsisHeHnin. O6HapyxeHue
xnopwma- un cynbgaT-nmoHoB B Npobe no4sbl. CocTaBneHne ypaBHEHWI peakumii o6HapyxeHnsa. CpaBHeHue
NOMy4YeHHbIX NOKa3aTenen ¢ HOpMaTUBHbIMU (CNPaBOYHbLIMM) 3HAYEHUSIMMU.

2. JlabopaTtopHas pabota Ne9.1.4.2 «OnpepeneHve pH BOAHOM BLITSXKU MOYBbI, €€ KUCMAOTHOCTU U
wenovHoctny. ViccnegosaHne BOAHbBIX BbITSXKEK 0OPa3L OB rOTOBbLIX MOYBEHHbLIX CMECen (ansa pasHbiX TUMOB
pacteHuin). OnpegeneHne pH noyBbl C wucnonb3oBaHMeM wuHAMkaTopoB. OueHka TUMNOB MNOYB B
npegcTasneHHbIX obpasuax (CunbHoKucnas, kucnas, crnabokucnas, HenTpanbHas, WernoyHas).

OK 01
OK 02
OK 04
OK 07
MK1.2
MK 2.2
MK 3.1
MK 3.2

Tema 9.1.5.

CopepxaHme y4ebHOro matepuana

10

OK 01
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NcenepgosaHue
o6bekToB Brocdepsl

62. UccnepoBaHne 06 bLEKTOB Guocdepbl
Y4yebHo-uccnenoBaTenbCkMn NPoekT B obnactn mnccnepoBaHmns obbektoB Guocdepbl. O630p Tem ydebHo-
ncecnenoBaTenbCKNX NPOEKTOB. ANMropuTM BbINOMHEHMA MpoekTa. OnpeaeneHne npobrnemsl MCCnefoBaHUS.
MeToabl novcka, aHanusa n 06paboTkn MHOPMaLMKN O NPOEKTE B Pa3fIMYHbIX MCTOYHUKAX.

63. NMpakTnyeckasa pad6orta Ne 17.1.5 «MccnegoBaHme 06bLeKTOB 6Mocdepbl C y4eTom
npoceccnoHanbHON HanpaBeHHOCTU»
O6ocHoBaHMe akTyanbHOCTU BbibpaHHOW TeMbl. BhisiBrieHne npobnembl nccnenoBannsi. Bolbop 06bekTtoB u
MeTodoOB uccriedoBaHusi. [locTaHoBka LuUeneri u  3agad  uccrnepoBaHusi. OnpedeneHve  npogykrta
nccnegoaHus. OnpeaeneHne aTanoB U COCTaBNeHne nraHa UccneaoBaHus.

64. NMpakTnyeckan pabdota Ne 17.1.5 3awumTta npoekra
MpencraBneHne pesynbTaToB BbIMNOMHEHUS y4ebHO-uccrneaoBaTenbCKMX MNPOEKTOB  (BbITYMfeHMe C
npeseHTaunen).

65. JlabopatopHasa pab6ota Ne 9.1.5 «WccnepoBaHue NpenrioXXeHHOro O6bLbeKTa Ha KUCIMOTHOCTD,
LLIeNOYHOCTb, XMMUYECKUIN COCTaB (3arpsi3HUTENU, MakKpo- U MUKPO3JIEMEHTbI)».
O6paboTka pesynbraTtoB uccregoBaHus. OueHka KavyecTBa MCCreayeMoro oobekra ucxogs ns pesynbrtaTtoB
XMUMNYECKOro aHanmaa.

66. JlabopaTtopHas pabota Ne 9.1.5 «AccnepgoBaHMe NpensioOXXeHHOro OoO6bLeKTa Ha KUCIOTHOCTD,
LLIeNNOYHOCTb, XMMUYECKUN COCTaB (3arpsi3HUTENU, MakKpo- U MUKPO3JIEMEHTbI)».
O6paboTka pesynbTaTtoB uccnegoaHus. OueHka KavyecTBa muccrnegyemMoro obbekta Ncxoasa ns pesynbtaToB
XUMMUYECKOro aHanmaa.

OK 02
OK 04
OK 07
MK1.2
MNnK2.2
MK 3.1
MK 3.2

KoHcynbTauuu

HpomemyTquaﬂ aTTecTauuda no guncuunriinHe (3K3ame|-|)

Bcero

144
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3. YCNOBUSA PEANU3ALMU MPOrPAMMbI OBLLEOEPA3OBATENbLHON
ANCLIUMIINHDI

3.1. TpeboBaHUSAA K MUHUMaNbHOMY MaTepuarbHO-TeXHUM4YeCKoMy obecnevyeHunro

Ona peanusaumm nporpaMmbl  OUCUMMAWHBLL - OOSMKHbI  BbITb  NpeayCcMOTpPEHbI
cnegywouwme cneuunanbHble MOMeWeHus: Y4ebHbln KabuHeT xumunm u/vnn  y4ebHoM
XMmu4deckonm nabopatopun.

ObopyaoBaHMe y4yeOHOro kabuHeta (HarnsgHble nocobus): Habopbl
LLUApPOCTEPXKHEBBLIX MOAENen MONeKyn, MOAENN KPUCTaNNMYECKUX PeLleToK, KOMMeKumm
MPOCTbIX U CIOXHbIX BELWECTB U/MNN KONMEKUUN NONIMMEPOB; KOMMEKUMSI FTOPHbIX NOpoa U
MuHepanoB, Tabnuua MengeneeBa, yyebHble unbMbl, UMdpoBble obpasoBaTerbHbIE
pecypchbl.

TexHn4yeckne cpeacrTBa o6y4eHUA: KOMMNbIOTEP C YCTPONCTBAMU BOCNPOU3BEAEHWS
3ByKa, MpUHTEpP, MyNbTUMeAMa-NnpoeKkTop C 3KPaHOM, MyrnbTUMeaurMHas [OocKa, yKasKka-
npes3eHTep ANs npe3eHTaunin.

O6opynoBaHue nabopatopum M paboumx MecT nabopaTopuu: MEH3YPKM,
NMNeTKN-KanenbHULbl, TEPMOMETPbI, MUKPOCKOM, Nymnbl, NPeaMETHbIE U NOKPOBHbIE CTEKMA,
NNaHWeTbl ANa KanenbHbIX peakuuin, dounbTpoBaneHaa bymara, NpomblBasnky, CTEKNAHHbIE
npobupkK, pes3nHoBble NPoOKM, oHapUKK, Habop peakTUBOB, CTEKMSHHbIE MNano4Ku,
LUTATUBbLI ANA NPOBUPOK; MEPHbIE LMNNHAPbLI, BOPOHKMN CTEKNAHHbIE, BOPOHKM AeNUTeSbHbIe
umnuHgpudeckne (50-100 mn), CcTynku € nectukoMm, ¢apdopoBbLle YallKW, MUHLUETHI,
dunbTpbl BymMaxHble, BaTa, Mapris, 4YacoBble CTekna, 9MeKTPOnnuTKW, flabopaTopHble
LUTATUBbI, CNUPTOBbIE FOPENIKN, CNUYKM, NpUBop ANa nonydeHust rasoB (Mnn npobupka c
rasooTBogHOM Tpybkown), gepxaTtenu Ona nNpobupoK, CKNAHKM ONA XpaHEeHUs1 peakTUBOB,
pasgatoyHble f0TKW; xummyeckne ctakadbl (50, 100 m 200 mn); wnatenu; NUHUETHI,
TUrenbHbIe WUNUbI; CEKyHAOMEPLI (TanMepsbl), MepHble Npobupkn (Ha 10—20 M) n MepHble
konobl (25, 50, 100 n 200 mn), BoasHasa GaHa (MM TepmocTaT), CTEKNSHHbIE ManoYvKu;
KOHu4eckne konbbl ans TutpoBaHus (50 m 100 Mn); MHAWKATOPHbIE MOMNOCKM AOns
onpegeneHna pH n craHgapTHas MHAOMKATOPHAsA LWKana; YHUBepCarbHbIA WHOUKATOP;
nuneTtkn Ha 1, 10, 50 mn (wnn posatopbl Ha 1, 5 1 10 mn), GlOpeTkM AnNa TUTPOBAHWS,
MeanumHckme wnpuubl Ha 100-150 mn, nabopaTtopHbie w/unn aHanuTudeckue Becbl, pH-
MeTpbl, CYLLIUIbHLIN WKad, u gp. nabopatopHoe obopyaoBaHue.

3.2. UudhbopmaumoHHoe obecneyeHue peanusaumm NporpaMmmbil

1. Ona peanu3aumm nporpammbl  OmMbnuoTeyHblin  (oHO obpasoBaTenbHOM
opraHusauum [OrKEeH WMEeTb MnevyaTHble W/unuM 3NeKTPoHHble obpasoBaTernibHble U
MH(OPMaLNOHHbIE PECYpCbl, PEKOMEHOOBAHHbLIE OS5 UCMOMb30BaHWs B 06pa3oBaTefibHOM
npouecce, He cTaplle 5 neT ¢ MOMeHTa n3gaHus.

2. PexkomeHnayemble nedaTHble u3gaHus no peanusaumm obuieobpasoBaTenbHON
ANCLMNIIMHBI NpeacTaBeHbl B METOANYECKMX PEKOMEHAAUNSAX MO OpraHm3aumm obyyeHus.

OcCHOBHbIE UCTOYHUKHU
1.lMabpuensaH, O.C. Xumuns. EctecTBeHHO-Hay4HbIN Npodunb. y4eb. anga ctyg. npod. yqeb.
3asegeHun / O.C. MNabpuensH, N.I'. Octpoymos.— M.: Akagemusi, 2024. - 400 c.
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2. abpuensH, O.C. Xumusa. basosbii ypoBeHb. 10 kn.:yyebHuk / O.C. NabpuensH. - 7-e
na3g., ctrepeotun. - M.: lpoda, 2019. - 191 c.: un.

3. MNabpwmensaH, O.C. Xumua. 11 knacc. basoBbii ypoBeHb: y4ebHuk /O.C. MabpuensH.-8-e-
nag., ctep. - M.: fipocpa, 2013. — 223 c.: un.

[JononHuTenbHble UCTOYHUKHN
1. MabpuenaH, O.C. Xumusa: yueb. gna ctya. npod. yy4eb. 3aBegeHun / O.C. MNabpuensH,
N.I". Octpoymos.— M., 2008. - 336 c.
2. MabpuenaH, O.C. Xumua B TecTax, 3agadvax, ynpaxHeHusax: y4eb. nocobve gns crya.
cpen. npod. y4yebHbix 3aBegeHui / O.C. MNabpuensan, I'.I". JlbicoBa. — M., 2008. - 224 c.
3. UgeTkos, J1. A. Oprannyeckaa xumusa 10 — 11knacc. y4yebHuk ans obieobpasoBaTenbHbIX
yupexaenun / J1. A. LigeTkos. - M.: BJIAOOC, 2008. - 271c.
4. Xumung. 3agadHuk: y4ebHoe nocobue ansa cpegHero npodeccmnoHansHoro obpasosaHus /
HO. A. Jlebepes [n ap.] ; noag obwen pegakumen I. H. ®dageesa. — MockBa: 30aTtenscTBo
KOpanT, 2023. — 236 c.

UHTepHeT — pecypcChbl

1.EpoxuH KO.M. Xumusi: anekTpoHHbIN y4ebHuk / FO.M. EpoxmH. — M: Akagemus, 2014.
2. bnbnuorteka Hay4yHOM U CTyAEHYECKON MHOopMaUUN [ONEKTPOHHbIN pecypc]. - Pexum

poctyna: http://bibliofond.ru.- (Qata obpaweHusn 20.05.2025).

3. buorpacun n3BecTHbIX Noaen [ONEKTPOHHbIN pecypc]. - Pexunm goctyna: aneKkTpoHHbIN
agpec http://biography.globala.ru/.- (Jata obpaieHunsa: 25.05.2025).

4. XXypHan «Xumusay [OnekTpoHHbIM pecypc]. - Pexum goctyna: http://him.1september.ru. .-
(daTa obpaweHunsa: 12.05.2025).

5. Hay4yHas anekTpoHHasa 6ubnuoTeka [ONEKTPOHHbIN pecypc]. — Pexum poctyna:
www.http://www.elibrary.ru/defaultx.asp. - (Jata obpaweHus: 15.06.2025).

6. OdmumanbHbin cant MuHuctepctea obpasoBaHnsa 1 Haykm PO [OnekTpoHHbIA pecypc]. -
Pexunm goctyna: http://www.mon.gov.ru.-(lata obpaweHnus: 13.04.2025).

7. Cnosapu v 3HUMKIoneann [ONEeKTPOHHbLIN pecypc]. - Pexum goctyna: http://percent-
sch86.narod.ru.- (data obpaweHus: 25.05.2025).

8. Xumna B LwKone: - Hay4yHO-TEOPEeTUYECKUA U MEeTOAUYECKUN XKypHan [ONeKTPOHHbIN
pecypc]. - Pexxum goctyna: http://window.edu.ru.. - (Jata obpaweHus 13.06.2025).
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4 KoHTpoOnb U OLeHKa pe3ynbTaToB OCBOEHUs1 06Leobpa3oBaTeNibHON ANCLUMNIIUHDI

KoHTponb M oueHka pesynbTaToB 0bOy4YeHUsi OCYLLECTBNSieTCA npenogaBaTeniemM B
npouecce NPoBeAEeHUs NPaKTUYECKUX 3aHATUA U nabopaTopHbIX paboT, TeCTMpoBaHuUs, a
Takke BbINONIHEHWUSI 00yYalLWMMNCS MHOVBUAYaNbHbLIX 3a4aHWIi, NPOEKTOB, UCCNeAOBaHNN.
PesynbtaTbl 00ydYeHUs onpeaensioT, 4To oby4varomecs [OSKHbI 3HATb, MOHMMaTb M
AEMOHCTPMPOBaTh MO 3aBEPLUEHNN N3YYEHNS OUCLMNINHDI.

Ona  dopmupoBaHus,

KOHTPOJ1IA U OuUueHKn pe3ysibTaToB OCBOEHUA yqe6H0|7|

ancunniinHbl UCNOJIb3yeTCA CUCTeMa OLEeHOYHbIX MepOHpMHTMVI, npeacrasndowlan cobon

KOMMNMNEKC Y4eOHbIX MeponpuUsTUi,

cormacoBaHHbIX C pesynbTaTaMu o6yqu|/|$| n

cpopmynupoBaHHbix ¢ yyetom ®IrOC COO (npeameTHble pesynbTaThl N0 AUCUUNIINUHE) U

®roc Crio.

Ne

OKITK

Moaynbs/Paspnen/T
emMa

PesynbTaT 06y4eHus

Tunbl OLEHOYHbIX MEePONpPUATUIA

OcHoOBHoOe coaepXxaHue

1 Pasgen 1. PopmynupoBaTtb
TeopeTnyeckne |6asoBble NOHATUSA U
OCHOBbI XMUMUK 3aKOHbI XMMUU
1.1 [OK01 |OcHoBHbIE OcHoBHbIE 1. Tect «CTpoeHne aTtomoB
XMMU4eckune KONMUYECTBEHHbIE 3aKOHbI [ XMMWYECKUX 3NEeMEHTOB U npupoaa
NOHATUSA U 3aKOHbI, |B XMMUWN N pacyeTbl Mo XUMUYECKON CBA3NY.
CTPOEHMEe aTOMOB |ypaBHEHUSIM XMMUYECKMX |2. 3agaum Ha cocTaBreHne
XUMUYECKNX peakuniny. XUMUYECKNX hOPMYIT ABYXaTOMHbIX
3NEMEHTOB coeanHeHun (oKcmMaoB., cynbduaos,
rmopvaoB u T..).
3. 3agaHus Ha ucnonb3oBaHue
XUMUYECKON CUMBOSNKN N HaA3BaHUI
COEVHEHUIN NO HOMEHKNaType
MEeXAYyHapO4HOro cok3a
TEOPETUYECKON N NPUKITAaAHON XUMUN 1
TpMBManbHbIX Ha3BaHUN Ans
COCTaBIIEHUSA XMMUYECKNX DOPMYIT
COeaVHEHUN OTAENbHbIX KNaccoB.
1.2 |[OK01 [Mepuoguyeckui XapakrtepnsoBaTb 1. MNMpakTuyeckne 3agaHud Ha
OK 02 |3akoH u XUMWNYECKNE INIEMEHTBLI B |YCTAHOBMNEHME CBA3N MEXay
MK 1.2 |Mepuoanyeckas COOTBETCTBUN C UX CTPOEHMEM aTOMOB XMMUNYECKUX
MK 2.3 |cuctema NosioXKeHneMm B 3NEeMEHTOB 1 NepUoanNYecknum
MK 5.1 |xummndeckmx nepuoanyeckon cucteMe |M3MEHEHUEM CBOMCTB XUMUYECKUX
3NeMeHToB XUMUYECKNX INIEMEHTOB  [3NIEMEHTOB U UX COEOUHEHWI B
a. n. O.WN. MeHpeneeBa COOTBETCTBUM C NMONOXEHUEM

MenpeneeBa, nx
CBSA3b C
COBpPEMEHHOMN
Teopuen CTPoeHUs
aTomoB

Meprogunyeckom cucteme.

2. MpaKTNKo-opneHTUpOBaHHbIE
TeopeTnyeckme 3agaHns Ha
XapakTepmsaumo XMMUYECKNX
anemeHToB: «MeTannuyeckue /
HemeTannuM4eckme CBOMCTBA,
ANEKTPOOTPULATENBHOCTL N CPOACTBO
K 3MNEeKTPOHY XUMUYECKMX 3MIEMEHTOB B
COOTBETCTBME C UX INEKTPOHHbBIM
CTPOEHMNEM U NOSIOXKEHNEM B
nepnoanyeckon cMctemMe XMMmnM4eCcKnx
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anemenToB .. MeHoeneeBay

1.3 [OK01 [ Ctpoenue Coctaenatb xummyeckme | 1. Tect «CTpoeHne atomoB
BellecTBa dopMyIbl COEANHEHNA B |XMMUYECKUX INIEMEHTOB U Npupoaa
n npupoga COOTBETCTBUM CO XUMUYECKON CBA3NY.
XMMWNYECKOWN CBA3WN. [CTEMEHBIO OKUCMEHUS 2. 3agayu Ha cocTaBrneHue
MHoroo6paswne XUMNYECKUX INIEMEHTOB, [ XMMUYECKUX POPMYIST HEOPraHMYEeCKUX
BeLLeCTB ncxoasa n3 BaneHTHOCTU U (COeANHEHNIA.
anekTpooTpuuaTenbHocTu | 3. 3agaHus Ha UCMOoNb30oBaHUe
XUMUYECKON CUMBOSUNKN N Ha3BaHUM
COeUHEHUN No HOMeHKaType
MeXayHapOoaHOro cok3sa
TEOPETUYECKON N NPUKITAAHON XUMUN 1
TPUBMAnbHbIX Ha3BaHW ANs
COCTaBfEHUS XUMNYECKUX hopmyn
HeopraHM4yecknx CoeanHeHUN
OTAErbHbIX KI1acCoB.
1.4 |OK01 |Knaccudukauus, |[daBaTb HasBaHus no 1. Tect «HomeHknaTypa 1 Ha3BaHue
OK 02 |1 HOMeHknaTypa HOMEHKnaType HeopraHN4YecKkux BELLLECTB UCXOOs U3
HeopraHM4yeckMx  |MeXxayHapOAHOro Co3a  [MX XMMUYECKOW (POpMYnbl UK
BellecTB TEopPEeTMYECKON U COCTaBfIeHNEe XMMN4eCcKon bopmynbl
NPVKIIagHON XUMUK 1 NCXOAS U3 Ha3BaHWS BeLLecTBa Mo
TPUBMAnbHbIE HAa3BaHUSA  |MEXAYyHapOL4HOW NN TPMBUANbHON
Ans cocTaBneHns HOMEHKNaType».
XMMUYECKNX hOpMyIT
HeopraHN4ecknx
COeUHEHUN OTAEMbHbIX
Knaccos.
1.5 [OK01 |[Tunbl xumudecknx |CocTtaBnsTb XMMmnieckne |3agaym Ha cCOCTaBrfiEHNE ypaBHEHUI
peakuui peakuun n onpenensaTb peakuun:
TMN peakumn — COeQVNHEHVS, 3aMeLLEHNs,
pas3rnoXxeHusi, OOMeHa;
— OKUCIUTENBHO-
BOCCTAHOBMUTENbHbIX peakuun ¢
NCnonb3oBaHWEM MeToaa
3IEKTPOHHOro HGanaHca.
2. 3agayn Ha pacdeT mMacchl BelecTBa
unm obLéma
rasoB Mo N3BECTHOMY KONNYEeCTBY
BelllecTBa, Macce unm o6 bLEMy ogHOro
N3 y4acTBYIOLLMX B peakumm BELLECTB;
pac4yéTbl
mMacchl (06bEma, KonuyecTea
BeLLleCTBa) NPOAYKTOB peakuuun, ecnm
OLHO U3 BELECTB MMEET NpUMecK
1.6 |OK01 |CkopocTb XapaktepusoBaTtb [MpakTnKo-OpMeHTUPOBaHHbIE
OK 02 [xnmunuecknx BSIUSIHME KOHUEHTpaUun |TeopeTunyeckne 3agaHusa Ha aHanus
MK 1.2 |peakuni. pearnpyloLmx BewecTB U (hakTopoB, BIIMAIOLWMX HA USMEHEHNE
MK 2.3 |Xumunyeckoe Temneparypbl Ha CKOPOCTUN XUMUYECKOW peakumu.
MK 5.1 |paBHOBecue CKOPOCTb XMMUYECKNX [MpakTnKo-opMeHTUPOBaHHbIE 3a0aHNSA

peakummn
XapaktepunsoBaTb
BNUSHNE U3MEHEHMS
KOHLIEHTpaLnn BELLECTB,
peakuuun cpegbl 1

Ha npumeHeHne npuHumna Jle-
LLaTtenbe onsa HaxoxgeHusd
HanpaBneHns CMeLLEeHNsI paBHOBECUS
XUMMUYECKON peakuun n aHanms
¢aKTOpOB, BNUAIOLMX HA CMELLIEHNE
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TemMnepaTypbl Ha
CMeLLeHNe XUMUYECKOrOo
paBHOBeCUsi

XUMNYECKOIro paBHoBeCusA

1.7 |OK01 [PactBopbl, Teopus |CoctaBnsTb ypaBHeHus |1. 3agaHusi Ha cocTaBneHune
OK 02 |2neKkTponmMTUyecKko |XMMUYECKUX peakLmm MOSNEKYNAPHBIX N NOHHLIX peakuun ¢
OK 04 (1 guccoumaumMm n  |MOHHOro obmMeHa ¢ y4acTMeM KMUCIOT, OCHOBaHUN U CONewn,
OK 07 |MOHHbLIN 06MeH y4yacTnem YCTaHOBIIEHME U3MEHEHMS
MNnK1.2 HEeopraHN4YeCcKNX BELLIECTB |KMCIOTHOCTU cpeabl
MK 2.3 2. 3apgayn Ha pacTBopbl
MK 5.1 3. JlabopartopHas paboTa
«[purotoBneHne pacTBOpPOBY.
2 Pasnen 2 XapaktepusoBaTtb KoHTponbHas pa6oTta Ne 1-2
) CBOMCTBA CTpoeHue BelwecTBa U XMMU4Yeckue
HeopraHu4yeckas ™
XUMUSI HeopraHn4ecKux peakuun. CBoncTBa
BellecTB HeopraHM4yeckux BeLlecTs
2.1 |OK01 |dPunsumko- YcTraHaBnueaTtb 1. Tect «OCOBEHHOCTN XUMMNYECKMX
OK 02 [xumunyeckue 3aBMCUMOCTb OU3NKO- CBOWCTB OKCUOOB, KNCMOT, OCHOBaHWUMN,
OK 04 |cBoucTBa XUMUYECKNX CBOWCTB amoTepHbIX MOPOKCULOB U CONeny.
MK 1.2 |HeopraHn4yeckmnx HeopraHn4eckux BeLlecTB |2. 3agaHnsa Ha coCcTaBrieHne
MK 2.3 |BellecTts OT CTPOEHNSA aTOMOB " YPaBHEHUN XUMUYECKUX peakLmin ¢
MK 5.1 MOJieKyn, a Takke Tuna y4acTmeMm NPOCTbIX N CITOXHbIX
KpMcTannmyeckomn HeopraHM4eckMx BeLLECTB: OKCUO0B
peLleTkn MeTannoB, HEMeTansnoB u
aMdOTEPHbBIX 9NIEMEHTOB;
HeopraHN4eckMx KUCroT, OCHOBAHUN U
CocTtaBnsTb peakuum aM@OTepPHbIX rMAPOKCUA0B,
coeanHeHus, HeopraHM4yeckux conewn,
pasnoxeHus, obmeHa, XapaKkTepumayoLmx NX CBOMNCTBa U
3aMeLLeHus, cnocoObl Nony4yeHus.
OKUCIIUTESbHO- 3. MpaKTNKo-opneHTUpoBaHHbIE
BOCCTaHOBUTENbHbIE TeopeTnyeckne 3agaHms Ha CBOMCTBaA
peakumm N Nofy4YeHne HeopraHN4Yecknx
BeLLEeCTB
2. 3agaum Ha pacyeT macchl BelecTsa
unm obLéma
rasoB Mo M3BECTHOMY KONNYeCTBY
BeLlecTBa, macce unm ob6bEmy ogHOro
N3 y4acTBYHOLMX B peaKkLMn BELLECTB;
pac4yéThl
mMacchl (06bEma, KonuyecTea
BELLEeCTBa) NPOAYKTOB peakLmu, ecnmv
OHO U3 BELLECTB MMEET NPUMECK
2.2 |OK01 |NpeHTndukauus |AccnepoBatb 1. MNpaKkTUKo-opUEHTMPOBAHHbIE
OK 02 |HeopraHuyeckux Ka4yeCTBEHHbIe peakuun  |3agaHnd No COCTaBIIEHNIO XUMUYECKUX
OK 04 |BewecTB HeopraHU4ecknx BELLECTB |peakuni ¢ y4acTueM HeopraHuyeckmnx
CocTaBnsTb ypaBHEHNs  |BELLECTB, UCMOMb3yeMbIX A5 UX
XUMUYECKNX peakumm noeHTndmkaunm
WMOHHOro obmeHa ¢ 2. JlabopaTtopHas paboTa
yyactnem «MpeHTndukaums HeopraHn4eckmx
HeopraHN4YeCcknx BELLECTB |BELLECTBY.

3 Paspen 3. UccnepoBatb cTpoeHne (KoHTponbHasa paboTta
TeopeTnyeckne |u cBOMCTBA «CBoOMCTBa HEOPraHM4YeCKux
OCHOBbI HeopraHn4ecKmnx BeLlecTB»
opraHu4eckom BelecTB
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XUMun

3.1 |OK 01 |Knaccudmkauua, |KnaccudpumumposaTb 1. Tect «HoMeHknaTypa u Ha3BaHue
CTpOeHue u HeopraHu4eckue OpraHMyecKkunx BeLecTB Ncxons us nx
HOMeHKnaTypa BeLecTBa B COOTBETCTBUN | XMMNYECKON (hOpMyInbl Nnn
OpraHn4yecKunx C UX CTPOEHMEM coCTaBfieHne XMmmnyeckom bopmynbl
BeLlecTB NCXOAS U3 Ha3BaHWS BeLLecTBa Mo

MEXAyHapOaHOW UNn TpUBMaNbHON
HOMeHKnaType».
2. 3agayn Ha pacyeT MaccoBOM Oonm
(Maccbl) XMMUYECKOro arieMeHTa
(coeanHeHuns) B Moriekyre (cmecu).
3. MNpakTuyeckne 3agaHund no
Knaccmdukaumm, HOMeHKnaType u
XUMUYECKUM hOpMYyIiaM OpraHN4eCcKnX
BELLLECTB pasfIUYHbIX KNaccos.
4 UccnepoBatb CTpoeHue
Paspen 4. U cBOWCTBa
Yrnesonopoak!  |yrnesofopoaos
4.1 |OK01 |YrneBogopoabl n |KnaccmduumnpoBaTb 1. 3apaHus Ha cocTaBneHne Ha3BaHUN

OK 02 |ux npupoaHble OopraHu4eckne BeLlecTBa B{OpraHN4eckux coeanHeHnn rno

OK 04 |ncToYHMKK COOTBETCTBUN C UX TPVBMANbHOW U MeXayHapOaHON

MnK1.2 CTPOEHMEM CUCTemMaTM4YeCKon HOMEHKNaType.

MK 2.3 2. 3agaHusa Ha cocTaBieHne MosHbIX U

MK 5.1 COKpaLLEeHHbIX CTPYKTYPHbIX dhopmMyn
OpraHMyeckux BeLecTB OTAEMNbHbIX
Knaccos.
3. 3agaun Ha onpegeneHue
npocTenen opmyrbl OpraHN4eCcKom
MOMEKYIbl, UCX0OA U3 SNEMEHTHOrO
cocrtaBa (B %)

4.2 |[OK02 |Pusuko- YcTtaHaBnuBaTthb 1. 3apaHusa Ha cocTaBneHne

OK 04 |xumu4deckune 3aBMCUMOCTb OM3NKO- YPaBHEHUN XMUMUYECKNX peakLmin C
cBoWNCTBa XUMNYECKNX CBONCTB y4yacTmem OpraHMyeckux BeLecTB Ha
yrnesogopoaoB OpraHMyeckux BeLEeCTB OT |OCHOBAHUN NX COCTaBa U CTPOEHUS.

CTPOEHNA MOJeKyn

2. 3agaHus Ha cocTaBrneHne
YPaBHEHUN XMMUYECKUX PeaKLnn,
UNIOCTPUPYHOLLNX XUMUYECKNE
CBOWCTBA C y4€TOM MEXaHU3MOB
NpoTeKaHWsi aHHbIX peakuun n
reHeTMYECKOW CBA3WN OpraHNYeCcKux
BELLECTB pasHbIX KNaccoB.

3. PacyeTHble 3agayumn no ypasHEHUsIM
peakummn ¢ y4acTmemM OpraHnyecKmnx
BELLEeCTB.

4. JlabopaTopHasa pabota «CsoKcTBa
yrneBo4opoaoBY.
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5 Pa3pen 5. UccnepoBatb cTpoeHue
Kucnopopgocogep |1 cBoMcTBa
XKawme Kucnopogocopae pxawmx
opraHnyeckue OpraHu4ecKux
coefnHeHudA coegMHEeHun
5.1 [OK01 |CnupTbl. PeHon WccneposaTtb cTpoeHne u |1.M1paKkTuko-opneHTUpoBaHHbIE
OK 07 CBOWCTBa CNUPTOB 3aJaHns MO COCTaBNEHUID XUMUYECKNX
peakuun ¢ y4acTmem opraHn4ecKmnx
BELLECTB, B T.4. UCMOMb3yeMbIX A5 UX
naeHTMdurkauum B 6bITy 1
NPOMbILLSTIEHHOCTMW.
5.2 |OK 01 [Anbgerngpl. Wccneposatb ctpoeHne n | 1.[1pakTuKo-opueHTUpoBaHHbIE
OK 02 |KapboHoBble CBOWCTBA anbaerngos, 3aJaHuns Mo COCTaBNEeHUI0 XMMNYECKNX
OK 04 |kucnoTbl. KapbOHOBbIX KACIIOT, peakuun ¢ yyacTmemM opraHn4eCcKmnx
CnoxHble achupbl  |CNOXHbIX 3NPOB BELLECTB, B T.4. UCMOMb3yeMbIX A5 UX
naeHTMdurkauum B bbITy 1
NPOMbILLITIEHHOCTMW.
5.3 [OK01 |Yrnesopgbl NccneposaTtb cTpoeHne n |1.MMpakTnko-opueHTMpoBaHHbIE
OK 02 CBOWCTBA YrneBoaoB 3aJaHnA Mo COCTaBMNEHUID XUMUYECKNX
OK 04 peakumin ¢ ydacTMem opraHn4ecKux
BELLECTB, B T.Y. UCMOSb3yEMbIX 419 UX
noeHTndmkaumm B 6oITy 1
NPOMbILLITIEHHOCTMW.
5.4 |OK01 |dunsumko- WccnepoBatb ur3mnKo- 1.[MpaKkTKO-OpMEHTMPOBAHHbIE
OK 02 [xumunyeckme XUMMYECKME CBOMCTBA 3a]aHuA MO COCTaBMEHUNIO XUMUNYECKNX
OK 04 |cBoncTtBa KMCropogocoaepalimx  (peakuun ¢ yHacTmem opraHn4ecKkmnx
KMCIOPOAOCOAEPXK |OpraHMyYecknx BELLLECTB, B T.Y. UCMOSb3YEMbIX O NX
almx coeNHEeHUN naeHTudurkauum B 6bITy 1
OpraHn4yecKkmnx NPOMbILLNTIEHHOCTMW.
COeNHEHUN
6 Pasnen 6. MCCH%AOBaTb CTpoeHue
A3oTcogepxaluume W ceoncrea
opraHnueckue asoTcoaepalmx
g e OpraHuyeckmx
coeauHeHumn
6.1 |OK01 |AMUHBI. WccneposaTtb cTpoeHne n (1. 3agadm Ha NpuroToBneHne
OK 02 |AMWHOKUCIIOTHI. CBOWCTBA aMUHOB, pacTBOpPOB.
OK 04 |Bbenku aMuHOKMCNoT, 6enkos 2. NpaKTUKO-OpUEeHTUPOBAHHbIE

3a4aHus MO COCTaBMEHNIO XUMUYECKNX
peakummn C y4acTmemM opraHuyeckmnx
BELLECTB, B T.4. UCMOSMb3yeMbIX ANS UX
naeHTudmkaumm B 6biTy 1
NPOMbILLIIEHHOCTW.
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7 Paspen 7. UccnepoBatb cTpoeHne (KoHTponbHasa pab6ota 3 CTpykTypa m
Bbicokomonekyrsi M CBOUCTBa NONIMMEPOB (CBOMCTBA OpraHUYecKuMx BellecTB
pHble
coefuHeHus

7.1 |[OK01 |lMnacTtmaccel. Wccnepoeatb cTpoeHne n (MpakTnko-opneHTUpoBaHHbIE 3a4aHus
OK 02 |Kay4dykn. BornokHa |cBoncTBa nnactmacc, C yyacTtnem nosiuMmepos, B T.u.
OK 04 Kay4yKoB, BOJTOKOH NCnonb3yemblx Ond Nx
OK 07 naeHTndurkauum B 6bITy
MnK1.2 NPOMBILLNEHHOCTH.
MK 2.3
MK 5.1
II | MpocdeccmoHanbLHO-OpMEHTUPOBAHHOE coaiepXKaHue (coaepkaHne NpUKNagHoro
Moayns)

8 Paspen 8. Xumua |OueHuBaTb 3awmTa Kenca (c yyetom 6yayuien
B ObITy 1 nocneacTeus 6bITOBOM |Npod)eccuoHanbLHON AeATeNbHOCTH)
NPOU3BOACTBEHH |M NPOU3BOACTBEHHOMN
Ol AeATeNbHOCTU |AeATEeNbHOCTU YeroBeKa
yerioBeka C No3uLuumn

3KoJiornyecKkom
6e3onacHocTun
8.1 |OK 01 (Xumun4yeckue OuenunBatb nocneacteusa |Kenc (¢ yuetom byayuien
OK 02 |TexHonoruu B ObITOBOW 1 npodeccnoHanbHoOm AeaTenbHOCTN)
OK 04 |noBcegHeBHOW U NpPoOn3BOACTBEHHOMN Bo3MOXHble TEMbI KENCOB:
OK 07 |[npodeccmnoHanbHO |aesaTenbHOCTU YenoBeka ¢ (1. lNoTtenneHne knumarta u
MK 1.2 |n pesatenbHOCTU NO3UNLINIA SKONOrMYECKON  |BbICBOBOXAEHME ra3oBbIX MMApPaToB CO
MK 2.3 |yenoBeka ©esonacHocTn JHa okeaHa.
MK 5.1 2. bygyuwme matepuansl 4ns asua-,
MaLUMHO- 1 NPMBOPOCTPOEHMS.
3. HoBble maTepuarnbl Ans CONHEYHbIX
barapel.
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