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Mporpamma yyebHON gucumnnnHbl Xmmusa paspabotaHa B COOTBETCTBUM C TpeboBaHMAMM
degepanbHOro rocygapctBeHHoro obpasoBaTenbHoro crtaHgapTta (ganee — OI0OC)
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obuwiero obpasoBaHus B npefeniax OCBOEHMS obpasoBaTenbHOW MporpamMmbl CpefHero
npodpeccnoHanbHoro obpasosaHusy), rOC cpegHero npogeccruoHanbHoro obpasoBaHus,
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yTBEPXXAEHHOM Ha 3acefaHum CoBeTa MO OueHKe COAepXXaHusi U KavecTBa MPUMEPHbIX
pabounx nporpamm ob6LweobpaszoBaTenbHOrO UM CouManbHO-TYMaHUTAPHOrO  LMKITOB
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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN MPOrPAMMbI YYEEHOW AUCLUUMIIUHDI

1.1 MecTo AuCUMNNUHbI B CTPYKTYpe obpa3soBaTesnibHon nporpammsi CMNO
YyebHas gncumninmnHa «XuMmay sBnsieTcs obssaTenbHOM YacTblo 06ueobpasoBaTefnibHOMo

uukna obpasoBartenbHoON nporpammbl B cootBeTcTBUM ¢ PIrOC no cneumanbHoctn 36.02.01
BeTepuHapus.

1.2. Uenu n nnaHnpyemblie pe3yrnbTaTbl OCBOeHUA OUCLUUNMTINHDI:

1.2.1. Uenb y4ye6HOM gUCLUMNNNHLI
dopmupoBaHMe y CTyOEHTOB MpPeacTaBfeHUss O XUMUYECKOW COCTaBnsoLWENn

€CTECTBEHHOHAY4YHOW KapTUHbI MMpa Kak OCHOBbI MPUHSTUS PELUEHUA B XKMU3HEHHbIX W
NPOU3BOACTBEHHbIX CUTYaLMsIX, OTBETCTBEHHOIO NOBEAEHUS B MPUPOLHOM cpeae.

1.2.2. NMnaHupyeMble pe3ynbTaTbl OCBOEHUA AUCUUNNUHLI B cooTBeTcTBUU ¢ PIOC
CIMNO n Ha ocHoBe ®IrOC COO
Ocoboe 3HayeHue gucuunnmHa umeeT npu  dopmmpoBaHun  OK  u  TIK



Kog un
HaMMeHoBaHue
¢opmupyembIx

KOMMneTeHLun

MnaHupyembie pe3ynbTaTbl OCBOEHUA QUCLUNIIUHbI

Oowwume

ﬂucuunnMHaprle

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

B yacTtu TpynoBoro BocnutaHus:

- FOTOBHOCTb K TPyAy, OCO3HaHWEe LEHHOCTHU
MacTepcTea, Tpyaonobue;

- TOTOBHOCTb K aKTUBHOW OEATENBHOCTH
TEXHONOMMYECKOM 1 couunanbHOM HanpaBeHHOCTH,
CMOCOBHOCTb MHULIMMPOBATbL, NaHNPOBAaThL U
CaMOCTOSTENBHO BbIMNOMHATE TaKylo AeATENbHOCTD;
- UHTEpPEC K pasnnyHbiM cchepam
npodeCccmnoHanbLHON AeATENbHOCTH.

OBnageHune yHuBepcanbHbIMU y4eOHbIMN
no3HaBaTenbHbIMW AENCTBUSIMUN:

a)basoBble Norm4yeckme OeNcTBuA:

- CaMOCTONATENBLHO dopMynmpoBaTb n
akTyanusnpoBaTtb npobnemy, paccmaTtpuBaTb ee
BCECTOPOHHE;

- yCTaHaBNMBaTb CYLIECTBEHHbLIN MPU3HAK Wnn
OCHOBaHMs ANs1 CPaBHEeHMs, Knaccudukaumm wu
06006LeHns;

- onpegensatb Uenn OesTenbHOCTY,
napameTpbl U KPUTEPUN UX AOCTUKEHWS;
- BbISIBMSITb 3aKOHOMEPHOCTU U MPOTMBOPEYNSA B
paccmaTpuBaeMbIX SBIIEHUSX;

- BHOCUTb KOPPEKTUBbLI B AEATENBHOCTb, OLIEHMBATb
COOTBETCTBME pe3ynbTaTtoB LENsM, OLEHMBaTb
PUCKM NOCNeaCcTBUN OEeATENbHOCTY;

- pasBuBaTb KpeaTnBHOE MbILLSIEHNE NPU peLleHnn
XWU3HEHHbIX Npobnem

6) 6a3oBLle UccnegoBaTeNbCKUE OENCTBUS:

- BNageTb HaBblkaMy yd4ebHO-MccregoBaTenbCKon
n NMPOEKTHOM nesaTenbHOCTH, HaBbIKaMu
paspeLleHnst Npodnewm;

- BbIIBNATb MPUYMHHO-CNEACTBEHHbLIE CBA3N U

3agaBsarb

- BrageTb CUCTEMOM  XMMMUYECKMX 3HaHW, KOTopasl  BKIOYaeT:
OCHOBoOMonaralwmne noHATUS (XUMUYECKUA INEMEHT, aToM, 3MNeKTPOHHas
obonoyka aTtoma, s-, p-, d-aNEeKTPOHHbIE OpOUTanyM aToMOB, MOH, MOFeKyna,
BaNeHTHOCTb, 3NEKTPOOTPULIATENBHOCTb, CTEMEHb OKUCIEHUS, XMMMUYECKast
CBSI3b, MOIb, MONISIPHAsi Macca, MOJSIPHbIA OGBbEM, YrNepoaHbIA CKenerT,
dyHKUMOHanbHas rpynna, pagukarn, U3oMepusi, U3oMepbl, FOMOOrMYeCKuiA

psg, romoniorn,  yrneBogopodbl, KACMNOpPOA- W asoTcoAaepxaime
CoeauHeHus1, GUONOrMYeckn akTUBHbIE BelecTBa (yrneBoabl, XXupbl, 6enkun),
MOHOMEpP, NOfMMep, CTPYKTYpHOE  3BEHO,  BbICOKOMOMEKYNSAPHbIE
COEIUHEHUSs1, KpucTannuyeckas pelweTka, TUMbl XUMUYECKUX peakLuin

(OKMCNUTENBHO-BOCCTAHOBUTENbHbBIE, 9K30-U 3HOOTEPMUYECKME, peakuunn
WOHHOTO obmeHa), pacTBop, 3MEKTPONNTI, HESNEeKTPONNTHI,
3NEeKTponMTMYecKasa amccoumnaums, OKMCNuTenb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKON peakumm, XMMMYeckoe paBHOBECKE), TEOPUM U 3aKOHbI (Teopus
XMMUYECKOro CTPOeHnsa opraHudeckux BewlectB A.M. Bytneposa, Teopus
3NEKTPONIUTNYECKON aunccoumanun, nepruoanNYeCcKnn 3aKOH 0.n.
MeHgeneeBa, 3aKOH COXpaHeHus Macchbl), 3aKOHOMEPHOCTH,
CUMBOJSIMYECKUI A3bIK XUMUK, (PaKTONOrm4yeckne ceefeHns O CBOWCTBAX,
coctaBe, nonyyeHun wn 6e30nNacHOM  WUCMOMb30BAHUM  BaXXHEMLUUX
HEOPraHU4YeCcKNX W OpPraHUYecKMx BeWecTB B OblITy W npakTU4eckom
JesaATenbHOCTU YernoBeka;

- YMETb BbISIBMSATb XapaKTEepHble MPU3HAKM M B3aMMOCBS3b WU3YYEHHbIX
NOHATUN, NPUMEHATbL COOTBETCTBYIOLLME MOHATUS MPU ONUCAHUM CTPOEHUS
N CBOWCTB HEOPraHUYEeCKMX N OpPraHMYeckux BELLECTB U UX MpeBpaLLeHnit;
BbISIBMATb  B3aMMOCBS3b  XUMWUYECKUX 3HAHUM C  MNOHATUSAMU U
npeacTaBneHNs MU SPYrMxX eCTECTBEHHOHAYYHbIX NPeAMETOB;
- YMETb MCMNONb30BaTb HaMMEHOBAHUS  XUMUYECKMX
MEXOYHapO4HOro COol3a TEOpPeTUHECKOW W NPUKNagHOM XMMUM U
TPUBMAmnbHble Ha3BaHMS BaXHEMWMWX BewecTB (3TUNEeH, aueTuneH,
rnuuepuH, deHon, gopmManbaerna, YKCycHasi KUCnoTa, MUMUMH, YrapHbIn
ras, yrnekucribln ras, amMmuak, raweHas W3BeCTb, HeralleHas W3BeCTb,
nUTbeBasl coda W Opyrux), cocTtaBnsaATb hopmynbl HEOPraHU4Yecknx wu

coeaNHEHUN
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aKkTyanm3nmpoBsaTtb 3agaqy, BblOBUraTtb rmnotesy ee
pewieHunsd, HaxoaunTb aprymMmeHTbl and
JoKazaTesibCTBa CBOUX yTBep)K,EIGHMVI, 3aaBaTb
napamMeTpbl U KpUTEPUN pELLEHUA;

- aHanm3nmpoBaTtb MNOJiydeHHble B XO4e pelleHnda
3afadyn pesynbTaTtbl, KPUTUHECKMN OLUeHUBaATb UX
OOCTOBEPHOCTb, MpOrHo3mpoeatb W3MEHEHUE B
HOBbIX YCITOBUAX;

OpraHMYeckux BELLECTB, YPaBHEHUS XUMUYECKUX peakuun, OObSCHATb UX
CMbIC; MNOATBEPXAaTb XapaKTepHble XUMUYECKME CBOWCTBA BELLECTB
COOTBETCTBYIOLLNMUN SKCMNEPUMEHTAMM U 3aMUCAMUN YPaBHEHUN XUMNYECKUX
peakuumn;

- YMeTb YyCTaHaBNuBaTb MPUHALMNEXHOCTb WU3YYEHHbIX HEOPraHW4ecKux Wu
OpraHMyeckux BeLLEeCTB K onpeneneHHbIM Krnaccam U rpynnam CoeguHeHun,
XapakTepm3oBaTb MX COCTaB U BaXHeWLUMe CBOWCTBA; onpeaensTb BuAbl
XUMUYECKNX CBA3EN (KOBarieHTHasi, MOHHas, MeTannmyeckas, BOgOpoaHasl),

- YMETb NEPEHOCUTb 3HAHWS B MO3HABATENbHYIO U | TUMbl  KPUCTaNfIMYEeCKUX  pelleTok  BewlecTB;  KnaccuduumpoBaTtb
NpakTM4eckyto 0bnacTu XunsHegeaTenbHOCTY; XYMUYECKne peakuuu;
- YMeTb MWHTerpmpoBaTb 3HaHMA U3 pasHbiX | - CcOpMMpOBaTb NPeACTaBMNEeHWs: O XMMUYECKOW  COCTaBNAOLLEn
npeameTHbIX obnacren; €CTEeCTBEHHOHAYYHOW KapTWHbI MUpa, POnv XUMWUW B MNO3HAHUN SABMEHUN
- BblABUraTb  HOBble  wuaew, npegnaratb | NpUpoAdbl, B (OPMUPOBAHUN MbILWNEHUS W KyNbTypbl JIMYHOCTW, ee
OpUrMHanbHbIE NOAXOAb! U PeLLEeHUs; YHKLUMOHANbLHON rpamoTHOCTH, HEOBXOANMOW AN peLleHns NpakTUYeCcKux
- CNOCOBHOCTb UX UCNONb30BaHNS B 3agay M 9Konorm4yeckn 06OCHOBAHHOrO OTHOLUEHUSI K CBOEMY 300POBbIO U
no3HaBaTeNbHOW N coLlnanbHOM NpakTuKe npUpoAHoON cpeae;
- yMeTb MpOBOAUTbL pacyHeTbl MO XUMUYECKUM OopMyriaM M ypaBHEHUSM
XUMUYECKUX  peakuum C  UCNONb30BaHMEM  (PU3MYECKUX  BENUYMH,
XapakTepuayoLmx BeLwecTBa C KONIMYEeCTBEHHOW CTOPOHbI: Macchbl, 06bema
(HopMarnbHble ycrioBusi) rasoB, KONMYecTBa BeLLECTBa; WCMNOMb30BaThb
CUCTEMHbIE XMMUYECKME 3HaHUA 0718 NPUHATUA PELIEHUA B KOHKPETHbIX
XW3HEHHbIX CUTyaUMsX, CBA3aAHHbIX C BELWECTBAMU N NX MPUMEHEHUEM
OK 02. B ob6nacTuueHHOCTM Hay4yHOro NO3HaHUS: - YMEeTb nfiaHMpoBaTb W  BbIMOMHATb  XUMUYECKUN  SKCNEPUMEHT
Mcnonb3oBaTb - CchOpMUPOBAHHOCTb MUPOBO33peHUs, | (NpeBpaLLeHnsl OpraHMYeckMx BeLWecTB Mpu  HarpeBaHuu, nonyyeHve
COBpPEMEHHbIE COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO | 3TUMEHa U U3yYeHNe ero CBOMCTB, KaYeCTBEHHbIE peakuun Ha anbaervabl,
CpeacTBa noucka, | pasBuUTUA Haykm W OOLECTBEHHOW MPaKTWKW, | Kpaxmarn, YKCYCHYK KUCMOTy; AeHaTypauus 6enkoB npu HarpeBaHuw,
aHanusa u OCHOBaHHOIo Ha ananore KynbTyp, | UBETHble peakuun ©OernkosB; NpPOBOAUTL peakuum WOHHOro obmeHa,
WHTepnpeTauum CrnocobCTBYOLWEro OCO3HaHWID CBOEro MecTa B | onpefenaTb Ccpedy BOAHbIX pPacTBOPOB, KadYeCTBEHHble peakuun Ha
UHdopMaunn n NONUKYINbTYPHOM MUpPE; cynbgar-, kapboHaT- U XNOpuA-aHWOHbI, Ha KaTUOH aMMOHUWS; peluaTb
WH(POPMALIMOHHbIE | - COBEPLUEHCTBOBaHUE A3bIKOBOW M YUTATESbCKOW | AKCNepuUMeHTanbHble 3agadv no temam “"Metannbl" n "Hemetannol") B

TexHomnorum ans
BbIMNOSIHEHMUS
3agad
npogeccmoHasnbHO
N OesaTenbHoCTn

KynbTypbl Kak cpeacTBa B3auUMOAEWCTBUS Mexay
nabMU 1 NO3HAHUSA MUPa;
- OCO3HaHMe LEHHOCTWM Hay4yHOW [esATenbHOCTH,
FOTOBHOCTb OCYLLIeCTBMATb MPOEKTHYIO n
nccnenoBaTernbCKyHo AesATenbHOCTb
MHOVBUAYaNbHO W B rpynne;

COOTBETCTBMM C nNpasBuriaMmyv TexHUKkn GesonacHocTn npu obpalleHun ¢
BewlectBamMn 1 nabopaTtopHbiM  obopygoBaHueM;  npeacTaBnATb
pe3ynbTaTbl XMMWYECKOro 3KCNepuvMeHTa B (OpMe 3anucu ypaBHEHWUN
COOTBETCTBYIOLUMX peakunin u opmMynnupoBaTtb BblBOAbI Ha OCHOBE 3TUX
pe3ynbLTaTos;

- YMETb aHalim3npoBatb XUMMWUYECKYHO Mchopmau,mo, noJlydaemMyro 13
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OsnageHue yHMBepcarnbHbIMU
no3HaBaTeNbHbIMU AENCTBUSMMU:

B) paboTa ¢ nHgopmauuen:

- BrageTb HaBblkamMu MosydyeHuss uHpopmaumm us
MCTOYHMKOB  pasHbIX TUMOB, CaMOCTOATENbHO
OCYLLEeCTBMATbL NOUCK, aHanums3, cucteMaTtmsaumio un
WHTEepnpeTaumio MHPOPMaLMN pasnmyHbIX BUOOB U
¢dopmM npeacraBneHuns;

- cosgaBaTb TEKCTbl B pasnUyHbIX dopmartax cC
y4eTOM HasHayeHus WHdopMaumm u LeneBon
ayautopun, BblbuMpas  onTMManbHylo  opmy
NpeAcTaBneHns 1 Bu3yanusauuu;

- OueHMBaTb [OCTOBEPHOCTb, NErmMTUMHOCTb
nHcopmMaLmm, ee COOTBETCTBME MPaBOBbLIM W
MOpasnbHO-3TUYECKUM HOPpMaM;

- MCcnonb3oBaTb CpeacTtBa WH(OPMALMOHHBIX W

y4yeOHbIMU

KOMMYHWKAUMOHHbBIX ~ TEXHOMOMMA B peLUeHUn
KOTHUTUBHBbIX, KOMMYHWUKaTUBHbIX "
OpraHM3auMoOHHLIX  3agay c cobnogeHuem
TpeboBaHUN 3ProHOMUKN, TEXHMKM OGEe30MacHOCTH,
TMrneHbl, pecypcocbepexeHnsa, npaBOBbIX U
3TUYECKUX  HOPM,  HOPM  WHAOPMaLMOHHOMN
©e3onacHocTy;

- BNageTb HaBblkaMX pacno3HaBaHUs U 3alnTbl
NMHopmaLmm, MHPOPMALMOHHOM 6e30MacHOCTM
NINYHOCTH

pasHbIX UCTOYHMKOB (CPeAcTB MaccoBon MHdopmauuun, ceTb VIHTEpHET u

Apyrvie);

- Bnagetb OCHOBHbIMW MeTo4aMM Hay4YyHOro MO3HAaHUA BELWEeCTB WU
XUMUYECKNX  sIBMeHUn  (HabniogeHwe,  U3MepeHue,  3KCMEPUMMEHT,
MOZENMPOBaHME);

- YMEeTb MpOBOAUTbL pacyeTbl MO XUMUYECKMM OpMyriaM K ypaBHEHUSM
XUMUYECKMX  peakuulm C  UCMOoNb3oBaHWMEM  (PU3NYECKUX  BENUYMH,

XapaKTepusyLLMX BeLecTBa C KONIMYECTBEHHON CTOPOHLI: Macchl, o6bemMa
(HopManbHble ycnoBusi) ra3oB, KoOfMYecTBa BeLLeCTBa; WCMOfb30BaThb
CUCTEMHbIE XUMUYECKME 3HaHWUA ONS NPUHSATUS PELUEHUA B KOHKPETHbIX
YKM3HEHHbIX CUTYyaLMsX, CBA3aHHbIX C BELLECTBAMMU N UX MPUMEHEHMEM

OK 04.

A pekTnBHO
B3aMMO4enNCcTBOBa
Tb 1 paboTtaTb B
KOnnekTmee n
KomaHae

- rOTOBHOCTb K CaMopasBUTUIO,
CaMOCTOSITENBHOCTU N CamMOOoNpeaerneHunto;
-oBrageHve HaBblKamMu y4ebHo-
nccnegoBaTenibCkon, MPOEKTHOM W coumarnbHOM
[eATenbHOCTU;

OBnageHune yHnBepcanbHbIMY KOMMYHUKATUBHbLIMU
DENCTBUAMMU:

0) coBMecTHas 4eATenbHOCTb:

- NOHMMaTb W UCNONb30OBaTb MNpPeMMyLLecTBa
KOMaHAHOW 1 MHANBMAYaIbHON paboThl;

- yMeTb MfaHMpoBatb W  BbINONHATD  XUMUYECKUMI  SKCNEPUMEHT
(NpeBpaleHns OpraHMYecknx BeLWEeCTB MpW HarpeBaHuu, MonyyeHune
aTuneHa n nsydeHne ero CBOUCTB, KaYeCTBEHHbIE peakuMn Ha anbaernisbl,
Kpaxmarn, YKCYCHYK KMCIOTY; AdeHaTypauusi ©OenkoB npu HarpesaHuw,
LUBETHble peakumn 6enkoB; NPOBOAUTL pPeakuunm WOHHOro 0bMeHa,
onpefendatb cpefy BOAHbLIX pPacTBOPOB, KaYeCTBEHHble peakumm Ha
cynbdaTt-, kapboHaT- M XNoOpua-aHWOHbI, HA KaTMOH aMMOHMS; pellaTb
aKcnepumeHTasnbHble 3agaun no temam "Metannbl" n "Hemetannbl") B
COOTBETCTBMM C NpaBuriaMyM TexHUKM ©OesonacHocTn npu obpaiieHumn ¢
BewectBamMnm 1M nabopatopHbiM  obopygoBaHMEM;  NpeacTaBnsiTb
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- NPUHUMAaTb LEenn COBMECTHON AEATENbHOCTMH,
OpraHM3oBbIBaTb M KOOPAMHMPOBaTb OENCTBUS MO
ee [JOCTWXEHWIO: CcOoCTaBnATb MNaH [OenCcTBUN,
pacnpeaensatb ponu ¢ y4eTOM MHEHUI y4aCTHUKOB
obcyxgaTb pesynbTartbl COBMECTHON paboThl;

- KOOpAMHMpOBaTb W BbIMOMHATL paboTy B
yCrnoBUsx pearnbHoro, BMPTYyarnbHOro n
KOMOWHMPOBAHHOIO B3aUMOAENCTBUS;

- OCYLLeCTBNSATb MO3UTMBHOE CTpaTermyeckoe

nosedeHne B pasnU4YHbIX CUTyauusax, NPosBNATb
TBOPYECTBO N BOOBpaxeHue, ObiTb MHULNATUBHBIM
OBnageHue yHnBepcarnbHbIMY perynsTMBHbIMM
NENCTBUAMM:

r) NpuHATME cebsa n apyrnx niogen:

- NMPYHMMaTb MOTUBbI U apryMeHTbl ApYyrux niogewn
npv aHanu3e pesynbTaToB AeATENbHOCTH;

- NpM3HaBaTb CBOE MpPaBO W NpaBo APYrux noaen
Ha OLLNOKMU;

- pa3BuBaTb CNOCOBHOCTb MOHMMaTb MUP C
no3nLUUKn Spyroro Yyenoeeka

pe3ynbTaTbl XMMWYECKOrO 3KCnepumeHTa B opMe 3anucu ypaBHEHWUM
COOTBETCTBYIOLMX peakumii u copMynmpoBaTb BbiBOAbl Ha OCHOBE 3TUX
pe3ynbTaToB

OK 07. B 06nacTnakonormyeckoro BOCNUTaHns: - cdopmupoBaTb MpPeAcCTaBNeHusd: O XMMWUYECKOW  COCTaBMSOLEN
CopenictBoBaTb - CPOPMNPOBAHHOCTb 3KOMOMMYECKOM KynbTypbl, | €CTECTBEHHOHAYYHOW KapTWUHbI MUpa, POMnv XMMWUW B MO3HaHUM SBNEHUN
COXpaHEeHuto MOHMMaHMe BMUSHUSA COUManbHO-3KOHOMMUYECKMX | MPUPOAbl, B (POPMUPOBAHWMM MbIWAEHUS W KyNbTypbl JIMYHOCTU, €e
OKpYyXatoLLen nMpoueccoB Ha  COCTOSHME  MPUPOAHON U | PYHKLMOHANBHON rpaMoTHOCTU, HEOBXOAMMOWN ANS peLleHns NPakTU4eCKmX
cpeabl, coumanbHOW cpefdbl, OCO3HaHWe rnobanbHOro | 3a4ay M 9KONOrM4yeckn 0BOCHOBAHHOIO OTHOLUEHUSI K CBOEMY 340POBbLI0 U
pecypcocbepexeH | xapakTepa 3Konornyeckux npobnem; nNpupoaHON cpeae;

NI, NPUMEHATb - NNaHupoBaHME W OCYLLECTBREHWE AENCTBUN B | - yMeTb cobnogaTb NpaBunia 3KoNOrMyeckn LenecoobpasHoro noBegeHus B
3HaHusa 06 OKpYXXaloLlen cpefe Ha OCHOBE 3HaHus uenen | ObiTy U TpygoBOW AEATENbHOCTU B LEMSX COXPaHEHUS CBOEro 340pPOBbSA U
N3MEHEeHUN YCTOMYMBOrO pas3BuTUS YETOBEYECTBA; OKpyXatoLlen NpuMpogHON cpedbl; yYuUTbiBaTb OMACHOCTb BO3AEWCTBMSA Ha
KnumarTa, aKTUBHOE HeNpuaTue AENCTBUNA, NPUHOCALLNX BPe | XMBble OpraHn3mbl OnpeneneHHbIX BeLecTB, NOHMMasi CMbICIT NoKa3aTens
NPUHLMNBI OKpYyXatoLLen cpeae; npegenbHoOn SONyCTUMOM KOHLEHTpaLmMm

Gepexnueoro - YMeHue nporHo3upoBaTb HebnaronpuatHble

Npo13BOACTBA, 9KOMorm4yeckne nocneacTems nNpeanpMHUMaeMbIX

3P EKTUBHO OEeNCTBUN, NpeaoTepawaTh Ux;

JencTBoBaTh B - pacLunpeHue onbITa OeaTenbHOCTH

YpesBbl4anHbIX 9KONOrn4yecKom HanpasneHHOCTY;




cUTyaumsx - OBNnageHue HaBblkaMu y4ebHo-
nccrnenoBaTenbCKon, NPOEKTHOM N coLnanbHOM
AeATENbHOCTH
- NNaHMpoBaTh M peanu3oBaTb COOCTBEHHOE - 3HaTb BUOXMMMYECKME OCHOBbI XN3HEAEATENBHOCTN OpraHM3ma;
MK 1.2. NPOhECCHOHANBHOE W FIMYHOCTHOE Pa3BUTUE; - 3HaTb GMOMOMMYECKYHO POrb OPraHNYECKVX COEANHEHWI B KNETKE U B
MNpoBenexve - OCYLLECTBNATbL MNOUCK, aHamNM3 U MHTEPNpPEeTauuio | OpraHM3Me XMBOTHOIO B LLENOM;
BETEPNHAPHO- nHopMaLmm, Heo6xoaNMON AN BbINOTHEHWS - 3HaTb O BIIMSIHUM PA3IIUYHBIX XUMUYECKNX SNEMEHTOB Ha POCT U pa3BuTue
CaHUTapHbIX 3agay npodeccnoHanbHON OeATeNbHOCTY; XXUBOTHbIX;
MEeponpuAaTAU ANA | - yucnonb3oBaTb MHPOPMAaLMOHHbIE TEXHONOTUN B - 3HaTb CBOWCTBa pacTBOpPOB OGumononvmepoB M OMONOrMYecKn akTUBHbIX
NPEeAynpexaeHnsa | npodeccrnoHanbHON AeATENbHOCTY; BELLEeCTB;
BOSHWKHOBEHMA - YMeTb BbICKa3biBaTb 1 0O0CHOBbIBATb CBOU - 3HaTb O NPUMEHEHMMU, BMAAX, CBOMCTBAX GMOCTUMYNSITOPOB, BUTAMUHOB,
GonesHeit CYXXOEHUS; rOPMOHOB, (PEPMEHTOB, aHTUBMOTUKOB M TKAHEBbLIX NPENapaToB;
KUBOTHbIX - YMeTb CBA3bIBaTb TEOPUIO C MPAKTUKON, pellaTb - YM€Tb FpaMOTHO OOBLACHATbL MPOLECChl, NPOUCXoAsALIME B OpraHusme, C
npakTM4eckue 3agaym BUOXMMMNYECKON TOYKM 3PEHMS;
- YMETb NPUMEHATb U3YYEHHbIE METOAbI UCCNEAOBAHMS BELLECTB K aHanmay
KOPMOB  PacCTUTENBHOIO U KMBOTHOTO  MPOUCXOXOEHWS, NPOAYKLMN
XMBOTHOBOACTBA;
- YMEeTb MUCNONb30BaTb TEOPETUYECKNE 3HAHWS U NPAKTUYECKME HaBbIKM Ans
peLeHns COOTBETCTBYHOLUMX NpPOdEeccMoHanbHblX 3agady B obnactu
BETEpPMHapUM
- rOTOBHOCTb K CaMopasBUTUIO, | - 3HATb BUOXMMUYECKNE OCHOBbLI XN3HEOEATENBHOCTM OPraHn3ma;
MK 2.1. CaMOCTOATENBHOCTU 1 CaMOONpPeaENEHUIO; - 3HaTb BMOMOrVNYECKYIO POJib OPraHNYECKUX COEAUHEHMUII B KNETKe U B
ﬂpegynpemqume -oBrageHue HaBblkaMu y4yebHO- | opraHn3me XXUBOTHOIO B LLENOM;
3abonesaHui nccnenoBaTeNnbCKOW, MPOEKTHOM U cOUManbHOWM | - 3HATb O BIUSIHUKN Pa3NUYHbIX XMMUYECKUX 3NEMEHTOB Ha POCT U pa3BuUTME
KMBOTHbIX, NeATenbHOCTU; XUBOTHBIX;
nposeaeHne OCBOEHHble  oby4arwmmuca  MexnpeameTHble | - 3HaTb CBOWCTBA pPacTBOPOB GMONONMMEPOB M BGUONOrMYECKN aKTUBHbIX
CaHnTapHo- _ | moHATMA 1 yHMBepcarnbHble Yy4ebHble [OeiCTBUA | BELLECTB,
MPOCBETUTENBLCKOU | (perynsiTuBHbIE, nosHaBaTersbHble, | - 3HATb O MPUMEHEHUN, BUAax, CBONCTBaX GBUOCTUMYNATOPOB, BUTAMMUHOB,
AeATENbHOCTN. KOMMYHUKaTUBHbIE); rOPMOHOB, (PEPMEHTOB, aHTUOMOTUKOB M TKAHEBbLIX NPENaAPaTOB;

- CNocobOHOCTb nx MCNonb30BaHNA B
nosHaBaTenbHOM W coumanbHOW  MpakTUKe,
FrOTOBHOCTb K CAMOCTOSATENBHOMY NIIaHUPOBAHUIO U
OCYLLECTBIIEHNIO y4yebHom 0eAaTenbHoCTH,
opraHusaumm  y4ebHOro  coTpygHudectBa C
negarormyecknmm paboTHMKaMm 1 CBEPCTHUKAMK, K
y4yacTuio B NOCTPOEHNN MHOMBMAOYaNbHON

- YMeTb rpaMOTHO OOBACHATbL MPOLECCHI, NPOUCXOAsLINE B OpraHusme, C
BMOXMMUMYECKOW TOYKM 3PEHUS;

- YMETb NPUMEHSTb N3yYeHHble METOAbl UCCINEAOBaHNA BELLECTB K aHann3y
KOPMOB  pacTUTENbHOIO W XXWBOTHOIO  MPOUCXOXOEHWUS, NPOoAyKUUU
XXMBOTHOBOACTBA;

- YMeTb MUCNoNb30oBaTb TEOPETUYECKNE 3HAHNS U NPAKTUYeCKUe HaBblkW NS
peleHns  COOTBETCTBYHOLLMX NpodeccuMoHanbHblX 3agady B obnactu
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o6pasoBaTenibHOM TPaeKTopuK;
- TOTOBHOCTb K  aKTMBHOM  OEeATeNbHOCTU
TEXHOMOMMYECKON 1 coumarnbHON HanpaBneHHOCTH,

BeTEpUHapum

CMOCOOHOCTb  MHULUMMPOBATb, NNaHuMpoBaTb W

CaMOCTOATENBHO BbINOMHATL TaKylo AeATENbHOCTD;

- NHTEepec K pasnuyHbIM chepam

npodheccroHanbHoOM AeaTeNbHOCTY

- rOTOBHOCTb K CaMopasBUTUIO, | - 3HATb OMOXMMUYECKNE OCHOBbLI XN3HEOEATENBHOCTM OpraHM3ma;
MK 2.3. CaMOCTOSITENBHOCTU M CaMOOMNPeaENEHUIO; - 3HaTb BMOMNOrMYECKYH POrb OPraHNYECKVX COEANHEHWI B KNETKE U B
BbinonHexve -oBnageHue HaBblKamMu y4ebHO- | opraHM3me XXUBOTHOrO B LIENOM;
ne4ve6Ho- nccnenoBaTenbCkoW, MNPOEKTHOM W coumanbHOM | - 3HaTb O BIIMSHUM PasfUYHbIX XMMUYECKUX SIEMEHTOB Ha POCT U pa3BuTue
ANArHOCTUYECKUX | neqrenbHOCTY; JKUBOTHbIX;
BETEPUHaPHbIX OCBOEHHble  Ooby4alwmmmuca  MexnpeameTHble | - 3HaTb CBOWCTBA pPacTBOPOB GMOMONMMEPOB M GUOMNOrMYEcKN akTUBHbIX
MeponpusaTun B NOHATUA W YyHMBepcanbHble Yy4YebHble OEeNCTBUS | BELLECTB;
yCrnoBuax (perynsitueHble, no3HaBaTeslbHble, | - 3HATb O MPUMEHEHUN, BuOax, CBONCTBaxX GUOCTUMYNATOPOB, BUTAMUHOB,
cneunannsnpoBaH | koMMyHUKaTUBHbIE); ropMOHOB, (PEPMEHTOB, aHTUOMOTUKOB U TKAHEBbLIX NPENapaToB.;
HbIX - cnocobHoCTb nx NCNonb30BaHuWs B | - YMETb rpamMoTHO OBGBLSACHATL NPOLECChl, Npoucxoasiinme B opraHusme, C
KNBOTHOBOAHECKN | nosHaBaTenbHOM M cOUManbHOW  MpakTUKe, | BUOXMMUYECKON TOUKN 3pEHUS;
X XO3SIACTB.

FOTOBHOCTb K CAMOCTOSITENIbHOMY NIAHNPOBAHUIO U
OCYLLECTBIIEHNIO yyebHom DesaTensHOCTH,
opraHmsaumMm  y4ebHOro  coTpydHuyectBa C
negarormn4eckumy paboTHUKaMu 1 CBEPCTHUKaMMU, K

yyacTMio B MOCTPOEHUU  MHAMBUAOYANbHOW
obpasoBaTenbHON TpaeKkTopuy;
- TOTOBHOCTb K  QaKTMBHOW  OEATENbHOCTM

TEXHONOMMYeCcKon N coumarnbHOM HanpaBneHHOCTH,
CMOCOBHOCTE  MHUMLMWPOBATb, MNaHMpPOBaTb WU
CaMOCTOSITENBbHO BbINOSHATE TaKyl 4EATENbHOCTD;
- NMHTepec K pasnnyHbIM cthepam
npodeccmoHanbHoOn AeATENbHOCTH

- YMETb NPUMEHSITb U3y4YeHHble MEeTOAbl UCCNEA0BaHNS BELLECTB K aHanm3ay
KOPMOB  pacTUTENbHOIO U XMBOTHOMO
)XMBOTHOBOACTBA;

- YMETb UCMOSb30BaTh TEOPETUYECKME 3HAHNS U NPaKTUYeCKMe HaBbIKM ANst
pELUeHNss COOTBETCTBYIOLMX NpPOdecCcHoHanbHbiXx 3agad B obnactu

BeTepuUHapumn

nponucxoxaeHmd, npoaykumn
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2. CTPYKTYPA 1 COOEPXXAHMUE OBLUEOBPA30OBATEJIbHOW AUCLUMUMIIUHBI «XUMUA»

2.1. O6bem gucumnnuHbl U BUAbLI y4eO6HOM paboTbl

Bup yuye6Hon paboThl O61bem B yacax
O61bem obpasoBaTenibHOM NPOrpamMmbl AUCLUNIIUHDbI 144

B T.u.

OcHoBHoOe cofiepxaHue 96

BT. Y.

TeopeTnyeckoe obyyeHne 36
NnpakTUYeckne 3aHaTms 42
nabopaTopHble 3aHATUSA 18

MNMpodeccrnoHanbHO-OpUEeHTUPOBaHHOE coAepXKaHue

(copepxaHue npuknagHoro moayns) 36
BT.\Y..

TeopeTnyeckoe obyyeHne 2
npakTnyeckue 3aHATus 22
nabopaTopHbI€ 3aHATUS 12
KOHCYIbTauum 6
NMpomexyToyHasa aTrecTauma (3Kk3aMeH) 6
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2.2. TemaTU4eCcKMM NNaH U cogepxaHne ANCLUMNIIUHDI

HanmeHoBaHue CopepxaHue y4ebHoro matepuana (0OCHoBHoe un npod)eccMoHanbLHO-OPMEHTUPOBAHHOE), O6bem | dopmupyembie
pa3fernoB U TeM nabopaTtopHble U NPaKTUYeckne 3aHATUA, NPUKNagHON Moaynb YacoB | KOMMNeTeHuuUu
1 2 3 4

OcHOBHOe cogepxaHue 96
Paspen 1. OCHOBbI CTPOEHUs BewecTBa 8
Tema 1.1. OcHoOBHOEe coaepxaHue 6 OK 01
CtpoeHve TeopeTnuyeckoe obyyeHue 4
aromos 1. CTpoeHMe aTOMOB XMMUYECKUX IIEMEHTOB.
XMMUHECKIX CoBpeMeHHasa Mofenb CTPOEeHNA atoMa. ONEKTPOHHasi KOHdUrypauusa atoma. Knaccudgumkaumsa XumMm4eckmx 2
SNEMEHTOB 1 3IIEMEHTOB (S-, p-, d-anemeHTbl). BaneHTHble anekTpoHbl. BaneHTHOCTb.
QE;%‘E?KO“ 2. XumMuyeckasi cBA3b. ]
CBSI3M ONeKTpoHHass nNpupoda XUMUYECKOM CBA3MW. 3neKTp09TpMuaTean00Tb. KOBaJ'IevHTHaﬂ cBA3b, ee

pPa3HOBMOHOCTN W MexaHu3Mbl obpasoBaHusi (OOMEHHbI M OOHOPHO-aKUenTopHbI). VoHHas cBA3b. 2

MeTannuyeckasa ceasb. BogopoaHasa cBa3b. MexxmonekynsipHble B3anMogencTBuS.

M3oTOonbl, OCHOBHOE 1 BO36Y)XOEHHOE COCTOsIHME aToMa, rmbpugnsaums aToMHbIX opoutanen.

3. Mpaktuyeckana paborta Ne1 PeweHue npakTuyecKux 3agaHUM Ha COCTaBIIeHME 3JIEKTPOHHO-
rpacpmyeckux chopmyn.

PeweHne npakTnyeckux 3afaHuii Ha COCTaBliEHUE 3rEeKTPOHHO-rpaduyeckux opmMyn anemeHTtoB 1-4

nepuoAdos. PelleHne 3agaHUn Ha WUCMONb30BaHWE XMMWYECKOW CUMBOSIMKM M Ha3BaHUW COEOUHEHUA MO 2

HOMEHKNAaType MeXAyHapOA4HOro Cok3a TEOPETUYECKOW M NPUKNAAHOM XMMUK U TpUBMAIbHbIX Ha3BaHWUN

AN COCTaBNEHNss XMMUYECKMX hopMyn ABYXaTOMHbIX COeaUHEHMI (OKCKaoB, cynbdunaos, rMapvaoB 1 T.0.)

N OPYrmx HEOPraHMYECKUX COEANHEHNIN OTAENbHbIX KNACCOB.
Tema 1.2. OcHoOBHoOe coaepxaHue 2 OK 01
Mepuroanyeckuii 4. TpakTuyeckas pa6ota Ne2 Meproanyeckasn cuctema XMMm4eckux anemeHTos [.U. OK 02
3aKoH 1 Tabnuua MeHaeneesa.
A.n. ®uanyeckun cmbicn Nepuognyeckoro 3akoHa [O.N. MeHgeneesa. 3aKOHOMEPHOCTM W3MEHEHWUSI CBOWCTB
Merneneesa XMMUYECKNX 3IEMEHTOB, 06pasyeMblX VMU MPOCTHIX U CROXHbBIX BELLECTB B COOTBETCTBUM C NOMOXEHUEM

XMMmnyeckoro anemeHta B [lepuognyeckon cucteme. MupOBO33peHYECKOE W HayyHOe 3HayeHue

Mepuoguyeckoro 3akoHa [.U. Mengeneesa. lNMporHosbl O.U. Mengeneea. OTKpbITUE HOBbLIX XMMUYECKNX 2

3N1EMEHTOB.

PelleHne npakTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKMX 3adaHMi Ha XapakTepu3auui  XMMUYECKUX

anemeHToB «MeTannuyeckne / HemeTannMyeckue CBOWCTBA, 9AMEKTPOOTPULATENBbHOCTL M CPOACTBO K

3NEKTPOHY XUMUYECKMX ISNEMEHTOB B COOTBETCTBME C UX INEKTPOHHBbIM CTPOEHMEM WU MOSNOXKEHWEM B

nepuoanyeckon cucteme xmummndecknx anemeHtos .. MeHgeneesay.
Paspen 2. Xumunyeckne peakuum 12
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Tema 2.1. Tunbl OcHoOBHoOe copepxaHue OK 01
XUMUHECKNX TeopeTuueckoe obyyeHue
peakummn -
5. Tunbl XMMUYECKUX peaKkLun.
Knaccudgpukaumss 1 Tunbl XMMUYECKNX peakuui C y4acTMeEM HeopraHMyeckux BelecTB. KonmyecTBEHHble
OTHOLLEHNA B XMMUN. OCHOBHbIE KONTMYECTBEHHbBIE 3aKOHbI B XUMUM 1 pacveTbl NO YPaBHEHUAM XUMNYECKNX
peakumn. Monb Kak eauMHuua KonmyectBa BellecTBa. MonspHas mMacca. 3aKOHbl COXpaHEHMs1 Maccbl U
3Heprun. 3akoH ABoragpo. MonspHbin o6bem rasoB. OTHOCUTENBbHASA NSTIOTHOCTL rA30B.
Peakumn  komnnekcoobpas3oBaHMA C  y4yaCTMEM  HeOpraHM4eckux  BewectB (Ha  npumepe
rMOPOKCOKOMMIIEKCOB LIMHKA U antOMUHWNS).
6. MpakTtnyeckasa pa6orta Ne3 CoctaBneHme ypaBHEHUMNA peaKLUn.
CocTaBneHne ypaBHEHUN peakuuii COEANHEHUS, Pa3fiOXeHUs], 3aMeLleHnsl, obmMeHa. YpaBHEHUS peakuun
ropeHus, NOHHOro obmMeHa, OKUCNEHNA-BOCCTaHOBEHWS.
PacyeT KONMMYECTBEHHbIX XapaKTEPUCTMK WCXOOHbIX BeWecTB W NpoaykToB peakuuun. Pacuet
KONMMYECTBEHHbIX XapaKTepUCTMK NPOAYKTa peakumMm cCoefuHEeHUs, ecnv O4HO U3 BellecTB AaHOo B U30biTke
n/vwnn cogepxut npumecun. Pacyet maccoBon unn o6bLeMHOM JONM BbiIXoga NpoaykTa peakumm coeanHeHus
OT TEOPETMYECKN BO3MOXHOr0. PacyeT o6beMHbIX OTHOLWEHU ra3oB. Pacyet macchl (06bem, Konm4ectBo
BeLLeCcTBa) NpOoAyKTa peakummn, ecnu ogHoO M3 BELLECTB AaHO B BMAE pacTBoOpa C ONpeaenieHHONW MacCoBOWM
O0Nen pacCTBOPEHHOIO BELLECTBA.
7. MpakTtnyeckan pab6orta Ne4 CocTtaBneHne ypaBHEHNN OKUCNEHUA-BOCCTAHOBJIEHUS.
CrteneHb okucneHus. Okucnutenb uM BoccTaHoBUTENb. OKUCNUTENbHO-BOCCTAHOBUTENbHbLIE peakuun B
npupoge, NPOM3BOACTBEHHbLIX MNPOLECCAX W KUIHEOEATENbHOCTU  OpraHnamoB.  OkucnuTenbHo-
BOCCTaAHOBUTENbHbIN NoTeHuman cpenbl. CocTaBneHne n ypaBHUBaHME OKUCITUTESTbHO-BOCCTAHOBUTENbHbIX
peakuMn MeToAoM 3NeKTPoHHoro 6anaHca. TunuYHble HeopraHWYecKne OKUCIUTENW U BOCCTAHOBUTENM.
ONEeKTPonM3 pacTBOPOB M PacnyaBoB COSEN.
Tema 2.2. OcHoOBHoOe coaepxaHue OK 01
OneKTponuTu4eck

as auccoumauus n
WOHHbIN OOMeH

Teopetnyeckoe obyveHue

8. Teopus anNeKTpoONUTUYECKON guccoumaumm.
Peakuun mnoHHoro obmeHa. CocraBneHne peakuun WOHHOr0 obmeHa MyTemM COCTaBfeHUs WX MOSHbIX U
COKpaLLEHHbIX NOHHbIX YPaBHEHWIA.
M'maponuna conen. 3Ha4veHne rmaponmsa B Guonornyeckmx obMeHHbIX npoueccax. [NpumeHeHne rmaponusa B
NPOMbILUNEHHOCTMW.

9. JlabopaTtopHas pa6oTta Ne1 Peakuum rugponuasa.
MccnepoBaHne cpefbl pacTBOpPOB conen, 06pasoBaHHbIX CUMbHBIMW WM crabbiMy NpoTONUTaMM, U KX
peakumn ¢ pactBopamu Lwenoym n kapboHarta Hatpusa. CocTaBneHne peakunn ruaponunsa Conemn.

KoHTponbHas
pabota 1

10. CTpoeHMe BelwecTBa U XMMN4YeCKune peakumn.
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Pasgen 3. CTpoeHMe U cBONCTBa HeOpraHU4YecK1UxX BewecTB 20
Tema 3.1. OcHoBHoOEe coaepxaHue 6 OK 01
Knaccuukauns,  [Teoperuueckoe obyuenue 2 OK 02
HOMeEHKnaTypa u —
CTpOeHMe 11. NpeamMeT HeOpPraHUYECKON XUMUN.
HEOPraHNYEcKNX B3anmocBa3b HeopraHmyeckux BewecTs. Knaccugukaumsi HeopraHmyeckmx BewecTtB. [pocThble U CrIOXHbIe
BeLECTB BellecTBa. OCHOBHbIE KNnacchl CNOXHbIX BELWECTB (OKCUabl, rapoKcuabl, KUCAOoThbl, conu). HomeHknatypa u

Ha3BaHWe HeopraHMYecknX BELLECTB UCXOAS U3 UX XMMMUYECKON hopMYIbl UM COCTaBNEeHNe XMMNYECKOM

hopMyIibl UICXOAS U3 HAa3BaHWS BeLLeCTBa No MeXayHapoaHOW Unv TpUBManbHOW HOMeEHKNaType.

MexmonekynsipHble B3anmogenctena. KpuctannormgpaTtbl. ArperaTHble COCTOSIHUS BeLLecTBa. 2

Kpuctannuyeckune n amopdHble BelecTsa. TuUnbl KpUCTaNINMYEeCKMX peLLeTok (aToMHasd, MonekynapHas,

NOHHas, MeTannum4yeckas). 3aBMCMMOCTb PU3NYECKNX CBOMCTB BELLIECTBA OT TUMNa KpUCTanInyeckom

peLeTkn. MNpuimHbBl MHOroo6pasns BeLLecTB.

CoBpeMeHHble NpeacTaBneHns O CTPOEHMM TBepablX, XWAKMX W rasoobpasHbix BewecTtB. XXugkue

KpucTansel.

12. NpakTnyeckaa pabora Ne5 PeweHune 3agay Ha pacyeT MaAcCCOBOW OONIM XMMUYECKOro
anemMeHTa B MoJieKyne.

PelwweHne 3agay Ha pacyeT maccoBov Aonv (Macchl) XMMUYECKOro 3arieMeHTa (COeAMHEHUs) B Monekyne

(cmecn). 2

NcTouHMKM xummyeckon umHdopmauumn (HaydHad u y4yebHO-HayyHas nuTepaTtypa, CpeacTtBa MacCOBOW

UHdopmaumn, cetb WHTepHeT wn pgpyrue). louck wuHpopmauum nNo HasBaHUAM, wuaeHTUdMKatopam,

CTPYKTYPHbIM chopMynam.

13. NMpakTuyeckasn pabota Ne6 PewmeHne 3agay no knaccudmkaumm, HOMeHKNnaType U XMMM4eCckum
chopmynam HeopraHM4YeCKMX BellecTB

PeweHne npakTMyeckux 3adaHUn no Krnaccudpukaumm, HOMEHKNatype W XUMUYecknm dopmynam

HeopraHN4YeCcKNx BeLecTB pasfnyHbIX KNaccoB (Ha3biBaTb M COCTaBMATb hOPMYIbl XMMUYECKNX BELLECTB, 2

onpeaenatb NPUHAANEXHOCTb K Knaccy). WCTOYHMKM XuMuyeckon WHdopmaumm (HaydyHas u yy4yebHo-

Hay4Has nuTepaTtypa, CpeacTBa MaccoBon MHopmaumm, cetb VIHTepHeT n apyrue). lNMonck nHgpopmaumm no

Ha3BaHWSAM, geHTudukaTopam, CTPYKTYPHbIM hopmynam.
Tema 3.2. dusnko- | OCHOBHOE coaepxaHue 8 OK 01
XMMUHECKIne TeopeTuueckoe obyyeHne 2 OK 02
cBOWNCTBa
HEOPraHNYECKIX 14. MeTtannbl 1 HemeTannbl )
BelecTB Ob6wne dusmyeckme U xummyeckme cBonctBa mMeTannoB. Cnocobbl nonyyvyeHusi. 3HayeHne meTannoB U

HEMEeTannoB B MPUPOAE W KU3HEOAEATENbHOCTM 4YenioBeka M opraHuamoB. Kopposusa meTtannos: BuAbl 5

KOoppo3un, cnocobbl 3awmTbl MeTannoB OT koppo3uu. O6wme usmdeckne M XumMumdeckne CBOWCTBA
HemeTannoB. TunuyHele ceonctea metannos IY— Yl rpynn. Knaccudpukauma n HoMmeHknaTtypa coeguHeHun
HemeTannos. KpyroBopoTbl GUOreHHbIX 311EMEHTOB B NpUpoae.
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XVMMUYecKMe CBOWCTBA OCHOBHbIX KIaccoB HeEOpraHM4Yeckmx BeLecTB (OKCWAOB, MMOPOKCMOOB, KWCHOT,
corneit n Ap.). 3aKOHOMEPHOCTU B M3MEHEHUW CBOWCTB MPOCTbIX BELLECTB, BOOAOPOAHbLIX COEOAUHEHUN,
BbICLLMX OKCUAOB W r’MapPOKCMO0B.

15. MpakTnyeckasn padbota Ne7 CocrtaBneHue ypaBHeHUN XMMUYECKUX peaKkLUn.
CocTtaBneHune ypaBHEHUIN XUMUYECKMNX PEAKLUMI C y4acTUEM NPOCThIX U CIOXHbIX HEOPraHNYECKMX BELLECTB:

OKCMOOB MeTansoB, HemMeTansioB U aM(OTEepPHbIX 3NEeMEHTOB; HeOopraHWYecKUX KUCMOT, OCHOBaHWA U 2
aM@OTEPHbIX MTMOPOKCNO0B, HEOPraHUYECKNX CONEN, XapakTePU3YOLLMX NX CBOMCTBA
16. NpakTnyeckaa padbora Ne8 PelueHne NpakTUKO-OPNEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHUN Ha >
CBOMCTBA U NoNly4YeHMe HeopraHM4YeCckmMx BeLlecTB.
17. Na6opaTtopHasa paboTta Ne2 CBoncTBa MeTannoB U HemeTarnnos.
WccnepoBaHne  pmanMyeckMx UM XMMUYECKMX  CBOWCTB  MeTannoB WM HemeTannoB. PeweHuve 5
3KCMepuMMEeHTanbHbIX 3aga4y Mo CBOWCTBAM XMMWYECKMM CBOWCTBAM MeETannoB W HeMeTannoB, Mo
pacno3HaBaHWIO U NOTYYEHUIO COEAVHEHUN METanN0B U HEMEeTas10B.
Tema 3.3. OcHoOBHoOe cogepxaHue 4 OK 01
MponssoacTso TeopeTuyeckoe obyuyeHHe 2 OK 02
HeopraHN4ecknx
BeLLeCTB. 18. Mpoun3BoACTBO HEOPraHM4YEeCKUX BELLeCTB.
3HaueHue u O6wue npeacTaBneHUs O MNPOMBILIIEHHbIX crnocobax MNOoMyvYeHUs XMMUYECKUX BeELLEeCTB (Ha npumMmepe
NpUMeHeHue B Nnpov3BOACTBa aMMMUaKka, CEPHOWN KUCMOThI). 5
BbITy 1 Ha UepHas n uBeTHasa metannyprus. NMpakTuyeckoe nNpuMEHeHMe 3NneKkTponuaa Afs NONyYeHUs LEeNoYHbIX,
NpPON3BOACTBE LLIENIOYHO3EMENbHbLIX METANMOB M antoMnHMs. CTEKIO U cunmkaTHas NnpoMbiwneHHocTb. Mpobnema oTxoaos
1 NOBOYHbIX MPOAYKTOB.
19. NpakTnyeckaa pa6ota Ne9 PeweHMe nNPaKTUKO-OPMEHTUPOBAHHbLIX 33a4aHMM O pPonuU
HeopraHM4eckom XMMum B ObITY U Ha NPOU3BOACTBE.
PelueHne npakTMKO-OpUEHTUPOBAHHbLIX 3a4aHW O POSIM HEOPraHMYECKOM XMMUM B Pas3BUTMN MELMLMHbI, 5
CO3[aH1UN HOBbIX MaTepuanoB (B CTPOUTENbCTBE M AP. OTPACASX MPOMbILNIEHHOCTUN), HOBbIX MCTOYHMKOB
3Heprun (anbTepHaTMBHbIE UCTOYHUKM 3HEPrnn) B pelueHun npobrnem 3KOMOrm4yecKon, IHEpreTM4eckon u
nuwieson 6e30MacHOCTMU.
KoHTponbHas 20. CBoOIA
. CBOMCTBA HEOpraHM4YeCKnxX BeLecTB. 2
pabora 2
Paspen 4. CTpoeHMe U CBONCTBa OpPraHNYeCKNX BELLECTB 26
Tema 4.1. OcHoOBHOe coaepkaHue 4 OK 01
Knaccuukauns,  [Teoperuueckoe obyuenue 2
CTpPOEHMe 1 -
HOMeHKnaTypa 21. NMpeameT opraHUYeCKOM XMMUN. >

Baanmocssasb HeopraHn4eCkmnx N opraHM4eCknx BeLeCTB.
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OpraHuyecKnx XvMnyeckoe CTpoeHVMe Kak Mopsagok coeguHEeHWss aTOMOB B MOJieKyne COrfacHO WX BaneHTHOCTW.
BELLeCTB OCHOBHbIE MOMOXEHNA TEOPUM XMMWUYECKOrO CTPOEHUSA opraHudeckux coeuHeHun A.M. Bytneposa.
YrnepodHbln  CKeNeT oOpraHudeckon Monekynbl. MonekynspHble U CTPYKTypHble  (pasBepHyTbIe,
COKpalLeHHble) Xumudeckme opMynbl. 3aBUCUMOCTb CBOMCTB BELECTB OT XMMUYECKOrOo CTPOEeHUs
Monekyn. WMaomepus 1 usomepbl (CTPYKTypHad, reomeTpudeckasa (uuc-tpaHc-usomepud). KpaTHOCTb
XMMUYECKOWN CBA3MN.
MoHaTMe o dyHKUMoHanbHOM rpynne. [puHUMNBl  Knaccudukaumm OpraHMYecknx COeauHEHUN.
MexgyHapoaHas HoMeHKnaTypa 1 NpUHUMNLI HOMEHKNATYpbl OpraHUYeCckUX CoOeaUHEHUN.
22. NpakTtn4yeckasa pa6orta Ne10 HomeHknaTypa opraHM4eCckMx coeauHeHUN.
HomeHknaTypa oOpraHUYecknx COeAUHEHWN OTAeNbHbIX KnaccoB (HACbIWEHHbIe, HeHacbIWeHHble W
apomaTuyeckue yrneBoAopOAbl, CNUPTbl, (beHonbl, anbaerngbl, KeTOHbl, KapboHOBbIE KUCNOTbl M Ap.) 5
CocTaBrneHue NoSHbIX N COKpaLLEeHHbIX CTPYKTYPHbIX (OpMyI OpraHUYecKnx BeLLeCTB OTAEMNbHbIX KNaccos,
ucrnomnb3yst UX HasBaHWA MO CUCTEMATUMYECKOM HOMeHknaType. PacyeTbl npoctenwen GopMynbl
OpraHM4Yeckon MONeKysbl, UICXoAsa U3 anemMeHTHoro coctasa (B %).
Tema 4.2. OcHoOBHoOe cogepxaHue 12 OK 01
CsoiicTsa TeopeTuyeckoe obyuyeHme 8 OK 02
OpraHn4ecKmnx
coeanHeHui 23. MpepenbHbIe yrneBoaopoabl.
DU3MKO-XUMMYECKME  CBOWCTBA  OpraHMYeckux COEAMHEHWA  OTAEnbHbIX  KnaccoB  (OCOBEHHOCTM
KnaccudukaumMm 1 HOMEHKNAaTypbl BHYTPU Kracca; roMmoriormdeckmn psg v obwas dopmyna; nsomepus; 5
dm3nyeckne CBOMCTBA; XMMUYECKNE CBONCTBA; CNocobbl Nony4eHus ).
[opeHne mMeTaHa Kak OOUH M3 OCHOBHbIX WCTOYHWKOB Temnfa B MPOMbIWEHHOCTU U b6biTy. CBoncTBa
NPUPOAHbLIX YINEeBOAOPOAOB, HAXOXAEHNE B NPUPOAE N NPUMEHEHNE arlkaHoB.
24. HenpepenbHble 1 apoMaTUyeCcKue yrrneBoaopoabl.
HenpeaenbHble n apomaTnyeckme yrnesogoponbl: CTpoeHme, CBOMCTBA, NoMyvYeHne, NpuMeHeHune. 5
Monumepunsaumss aTuneHa Kak OCHOBHOE HanpaBsfeHMe €ero MUCMnosib3oBaHus. [opeHue aueTtuneHa Kak
NCTOYHMK BbICOKOTEMMEPATYPHOrO NIIaMeHN A8 CBAPKU U PE3KM METASIIOB.
25. Kucnopoacoaepxawme 1 asotcogepalliue opraHu4yeckue coeauHeHus.
CnupTbl 1 npocTbie adupbl, PEeHOnNbI, anbaernabl U KeTOHbl, KapOOHOBbLIE KUCAOTbl M UX MPOM3BOLHbLIE.
MpakTnyeckoe npUMEHeHWe JTUNEHIMUKONSA, rnuuepuHa, deHona. [MpumeHeHue opmanbaernaa, 2
aueTanbaervga, yKCyCHOM KMcnotbl. Mbina Kak conu BbICLUMX KAapOOHOBbLIX KMCNOT. AMUHBI, aMUHOKUCIOTHI,
©enkn: CTpoeHne, CBONCTBA, NOJTyYEHNE, NPUMEHEHME.
26. Knaccudmkauma m1 oco6eHHOCTU OpraHM4ecKuxX peakummn.
Knaccudukauma ©n OCOBEHHOCTM  OpraHMYeckux peakuun. PeakuuoHHble uUeHTpbl.  Pagukansbl. 2
[NepBOHaYanbHbIE NOHATUS O TUNAX N MEXaHW3MaxX OPraHNYEeCKUX peakLui.
27. MpakTtnyeckasn pab6orta Ne11 PeweHne Luenoyvek npeBpaLlleHNn Ha FreHeTUYECKYI0 CBA3b MexXxay
KnaccamMmm opraHu4eckMx coeauHeHUNn. 2

PelueHve Lienoyek NpeBpaLleHnii Ha reHeTUYECKY CBSA3b MeXy KraccaMu OPraHU4Yecknx COEAMHEHWUI C
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COCTaBfIEHNEM Ha3BaHUN OpraHNYEeCcKUX COeaUHEHNI NO TPUBUANBHOW UK MeXOYyHapOLHON
cucTteMaTmyeckon HoMeHknaTtype. PelleHne pacyeTHbIX 3a4a4d Mo ypaBHEHUSIM peakLnii C y4acTuem
OpraHMyYecknx BeLwecTs.

28. JlabopaTtopHasn pab6oTta Ne3 NonyyeHune aTuneHa n nayyeHue ero CBOMCTB.
MonyyeHne aTuneHa n3 ataHona B nabopatopum n U3y4eHne ero PU3NYECKNX N XMMMYECKNX CBONCTB.

CocrtaBneHune peakumin NpUCOeaNHEHNS N OKUCIIEHNS Ha NpuMmepe aTurneHa. PelueHne pacyeTHbIX 3a4ad 2
MCnonb30BaHNEM NITIOTHOCTM ra3oB MO BOAOPOAY M BO3AYXY.
Tema 4.3. OcHoOBHOe cogepXxaHue 8 OK 01
OpraHudeckue TeopeTuyeckoe obyuyeHme 6 OK 02
BellecTBa B
KUSHEOeATENbHOC 29. NpumeHeHne n Guonornyeckas ponb yrneBoaoB, 6enkoB.
TV YenoBseka. MpumeHeHne n Guonormnyeckass ponb yrrnesodoB. OKMCNeHMEe YrneBoAOB — WMCTOYHUK 3HEPruu XMBbIX
MpoM3BOACTEO M opraHmamoB. O6nactn npumMeHeHus amuHoKucroT. [lpeBpalleHnss OGenkoB NUWM B OpraHu3Me. 2
NpUMeHeHne Bruonoruyeckne pyHKUnn Genkoe.
OpraHn4ecKmnx
BELeCTB B 30. MpumeHeHne n Guonornyeckas posb XUPOB, HYKINEUHOBbIX KUCHNOT.
NPOMBILLSIEHHOCTY Buonornyeckne dyHKUMM XMpoB. HyknenmHoBble KMCNOTbI: COCTaB M CTpoeHue. CTpoeHne HykneoTuaoB. 5
CoctaB HyknenHoBbix kucnotT (QHK, PHK). Ponb HyKNenHoBbIX KUCAOT B XU3HE4eATEeNbHOCTU OPraHM3MOB.
Ponb opraHnyeckon xsumnn B peLleHmm npobnem nuuieson 6e3onacHocTu.
31. MpousBoacTBO OpraHNYeCKMX BeLeCcTB.
MponssoacTBo MeTaHona, nepepabdotka HedTu. [NoONMITUNEH KaK KPYNMHOTOHHAXKHbBIV MPOAYKT XMMUYECKOTO
npoussoacTea. [pumeHeHne aTuneHa. NMpom3BoaCTBO U NPUMEHEHNE Kayvyka 1 pe3uHbl. CUHTETUYECKUE U
NCKYCCTBEHHbIE BOJTOKHA, UX CTpOEHne, cBoncTBa. [pakTnyeckoe ncnonb3oBaHnWe BONOKOH. CUHTETUYECKNE
NIEHKN: Un3onAuMs ANnd NpoBOAOB, MeMOpaHbl ANs  ONpPecHeHUs BOAbl, 3aWUTHble MfEeHKM AOnis 2
aBToMobMnen, NnacTbipy, XMpypruyeckne noBsskn. HoBble TEXHONOMMM JarnbHENLWEro COBEPLLUEHCTBOBAHNS
NONMMEpPHbIX MaTepuarnos.
Pornb opraHn4eckon XxumMmm B peLleHnn npobrem aHepreTudeckom 6e3onacHoCcT, B pasBUTUN MeauUmHbI,
CO3[aH1UN HOBbIX MaTepmManoB, HOBbIX MCTOMHUKOB 3HEPIrM (anbTePHATMBHbLIE MCTOYHMKN SHEPTUN).
32. NpakTnyeckasa paborta N212 PelueHne NpakTUKO-OPUEHTUPOBAaHHbIX 3aiaHM NO COCTaBIIEHUIO
XUMUYECKUX peakLUn.
PelleHne NpakTMKO-OPUEHTUPOBAHHLIX 3a4aHWA MO COCTABIEHUID XMMWUYECKUX peakuun. OTpakaroLwmx 2
XUMUYECKYHD aKTUBHOCTb OPraHMYecKMX COeAVHEHWN B pasnuyHbiX cpegax (NpUpoAHbIX, Bronornyeckmx,
TEXHOIEeHHbIX).
KoHTponkHas 33. CTpyKTypa 1 cBOMCTBA OpraHN4YecKkux BellecTB 2
pa6ota 3 - ©TRYKTYP P t )
Paspen 5. KnHeTn4yeckme u TepmognHaMmyeckme 3aKkOHOMEpPHOCTU NPOTEKAHUS XUMNUYECKUX peakLuumn 12
Tema 5.1. OcHoOBHOe coaepkaHue 4 OK 01
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KuHeTuueckne TeopeTnyeckoe obyvyeHune OK 02
3aKOHOMEPHOCTU 34. KuHeTMYeCckme 3aKOHOMEPHOCTM NPOTEKAHUA XMMUYECKUX peaKkLmi.
npoTeKaHns Knaccudukaums xuMmudecknx peakumii: no (a3oBOMy COCTaBy (TOMOFEHHble W reTeporeHHble), Mo
XNMUHECKNX MCMONb30BaHWIO KaTanmuaaTopa (KaTanuTuyeckue N HekaTanuTuyeckue).
peakumm CKOpOCTb peakLun, ee 3aBUCMMOCTb OT pasfnyHbiX (DaKTOpPOB: MPUPOAbLI pearvpylolmnx BeLLECTB,

KOHLEHTpaUun pearupyrolimMx BeLlecTB, TemnepaTtypbl (npasuno BaHT-Modda), nnowagn peakumMoHHON

NMOBEPXHOCTU, HaNN4Msa KaTanuaaTtopa. Ponb kaTanu3aTopoB B NpUpoAe 1 NPOMbILLIEHHOM NPON3BOACTBE.

OHeprus akTmBaumn. AKTUBMPOBAHHbLIN Komnnekc. KaTtanusatopbl U kaTanu3d. Ponb kKaTtanms3aTtopoB B

NpUpPOAE M NPOMbILLIIEHHOM NMPOU3BOACTBE.

35. llabopaTopHasa pab6oTta Ne4 OnpegeneHme 3aBUCUMOCTU CKOPOCTU peakuum oT TemnepaTypbl.

WccnegoBaHve  3aBMCMMOCTM  CKOPOCTM  peakumm OT  TemnepaTtypbl. PacyeT 3Heprum aktvsBauum

peakummn.PelieHne NpakTUKO-OpUEHTUPOBaHHbIX 3ad4aHni Ha aHanu3 (oakTopoB, BAUSIOLWNX HA U3MEHEHMEe

CKOPOCTWN XMMMUYECKOW peakuun.M3yyeHne 3aBMCMMOCTM CKOPOCTM XMMWYECKON peakumm OT KOHLEHTpauum

pearvpylowmnx BeLWECTB U TeMnepaTypbl.
Tema 5.2. OcHoOBHoOe coaepXxaHue
IepMoﬂ”HaM”quK TeopeTuyeckoe obyuyeHue OK 01
3:|<0Homep|-|ocw| 36. TepmoagmMHamuyeckue 3aKOHOMEePHOCTH NPOTEeKaHUs XMMU4EeCKUX peakuun. OK 02
NpOTeKaHms Knaccungukaumst XumMmyeckmx peakumii: no tennoBomMy achdekTy (3K3oTepMmyeckne, aHAOTEPMUYECKME), no
XUMNYECKNX obpatumoctn  (obpaTumble M HeobpaTuMmble). vTennosble 3PdEKTBl  XUMUYECKMX  peaKkUu.
peaKumii. Tepmoxummdeckme ypaBHeHus. OBpaTUMOCTb peakumn. XMMUYECcKoe paBHOBECME U ero CMeLleHue noa
PaBHoBECUe OENCTBMEM pPasfnnyHbiX (PaKTOPOB (KOHLUEHTpauus peareHToB WM MpOAYKTOB peakuun, OasreHuve,
XUMNYECKNX TemnepaTtypa) 4nsi CO34aHUsA ONTMMaribHbIX YCITOBUA NPOTEKAHUSA XMMUYECKMX NPOLLECCOB.
peakuuii MoHsTME 06 aHTanbnuMM n sHTponun. AHeprnsa M'mbbeca. 3akoH Mecca n cnencTeus M3 Hero. Ponb cMeleHus

pPaBHOBECUA B TEXHOJTOMTMYECKUNX MNMpoLeccax.

37. MpakTuyeckana pab6ota Ne13 BnusHue pasnuyHbix (hpakTOPOB Ha U3MEHEHWe paBHOBECUA
XUMUNYECKUX peaKkLun.
MpuHuun Jle WaTtenbe.3akoH AEWNCTBYIOLWMX MACC M KOHCTAHTa XMMUYECKOro paBHoBecus. PacuyeTnbl
pPaBHOBECHbIX KOHLIEHTpauuin pearnpyoLmx BeLeCcTB 1 NPOAYKTOB peakunn. PacyeTbl Tennosoro addekra
peakumn. PelieHne nNpakTUKO-OPUEHTUPOBAHHLIX 3adaHui Ha npuMmeHeHve npuHumna Jle-laTtenbe ans
HaxoXAeHUa HanpaBneHns CMeLLeHUs paBHOBECUA XMMWYECKOW peakumm n aHanus ¢akTopoBs, BNUAIOLLNX
Ha CMeLLeHEe XMMNYECKOro paBHOBECHS.

38. JlabopatopHasa pabota Ne5 WayyeHuMe BNUAHUA pasnuyHbIX ¢HaKTOPOB Ha CMeLleHue
XMMUYECKOro paBHOBECUS.
WccnepoBaHve BRVMSHUS WM3MEHEHMS KOHLEHTpauMW BeLLeCcTB, peakuum cpegbl M TemnepaTypbl Ha
CMeLleHne Xumudeckoro pasBHoBecus. CpaBHEHME MOMyYeHHbIX pe3ynbTaTtoB C  TeopeTUyecKu
NporHo3npyembiMy Ha ocHOBe NpuHumna Jle LaTtense.
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KoHTponbHas

39. CKOpOCTb XMMUYECKON peaKkLun u XumMmm4eckoe paBHoBecHe. 2

pabora 4
Paspen 6. OucnepcHble cucrtemsbl 10
Tema 6.1. OcHoOBHOe cogepXxaHue 4 OK 01
Avcnepchbie TeopeTuyeckoe obyuyeHHe 2 OK 02
CUCTEMBI U oK 07
dakTopbl Ux 40. AncnepcHble CUCTEMbI.
yCTOMYNBOCTH KonnongHele cuctembl. ICTUHHbIE pacTBOpbI.

PacTtBopeHne kak uanko-xmmmyeckuin npouecc. PactBopbl. Cnocobbl NPUrOTOBMEHUS pPacTBOPOB.

PacTtBopuMocTb. MaccoBasi ons pacTBOpeHHOro BewecTtsa. [1peaenbHo AonyCTUMbIE KOHLEHTpaumMmM U nx

NCMonb30BaHNe B OLIEHKE 3KOMNOrn4yeckom 6e3onacHoCTMU. 2

Knaccudukauusa aucnepcHbix cuctem no coctaBy. CTpoeHne n hakTopbl YCTOMYMBOCTU AUCNEPCHbIX

cucteM. PacnosHaBaHMe WCTUHHBLIX PacTBOPOB, KOMIOMAHLIX PacTBOPOB M rpybOAMCMNEPCHbIX CUCTEM.

CtpoeHne muuennbl. PaccemBaHuMe cBeTa NpU MNPOXOXOEHWUW CBETOBOrO Myvka 4Yepe3 OnTUYECKU

HeogHopoaHyto cpeay (adhdekra TuHgans).

41. NpakTtnyeckana pabota N214 PeweHue 3aga4y Ha NPUroToBrieHMe pacTBOPOB.

PelueHne NpakTUKO-OPUEHTMPOBAHHbLIX pacYeTHbIX 3adaHui Ha AUCMNEPCHble CUCTEMbI, UCMONb3yeMble B 5

ObITOBOM W MPOM3BOACTBEHHOW [AEATEMNbHOCTM YeroBeka, C MO3ULUA  3Konormdeckonm 6e3onacHoCTU

NOCNeACTBUN U rPaMOTHbIX peLleHnn Npobriem, CBA3aHHbIX C XUMUEN.
Tema 6.2. OcHoBHOe coaepxaHue 4 OK 01
Viccrienosanne 42. NNa6opaTopHas pa6ota Ne6 MpuroToBneHne pacTBOPOB. OK 02
CBOMCTB MpUroToBrieHMe pacTBOPOB 3afaHHONM (MOMSIPHOI) KOHLEHTpaLuuu (C  MPaKTUKO-OPUEHTUPOBAaHHBIMY 2
ANCNEPCHBIX BOMpocamu), onpefenenme cpebl BOAHbIX PacTBOPOB.
CCTEM Anst nX 43. NlabopatopHan paboTta Ne7 UccnepoBaHue gucnepCcHbIX CUCTEM.
MAEHTUUKALIM MpuroToBNeHNe u W3y4yeHWe CBOWCTB [AMCMNEPCHbIX CUCTEM pasHbIX BWOOB: CYCMEH3WMU, 3MYIbCUW, 5

konnougHoro pacteopa. CpaBHeHME CBOMCTB UCTUHHBLIX U KONMMOWAHbLIX PacTBOPOB, BbISIBIIEHNE OCHOBHbIX

pasnuynun Mexay HUMW.
gggzgggbﬂaﬂ 44. IncnepcHble CUCTEMBI. 2
Paspen 7. KauyecTBeHHble peakumn o6HapyXeHMUs1 HeOpraHU4YeCKUX U opraHMYeckux BeLecTB 8
Tema 7.1. OcHoBHoOe cogepXxaHue 4 OK 01
ObHapysxetne 45. NpakTuyeckan pa6oTta Ne15 O6HapyxeHWe HeOPraHMYeCKUX KaTUOHOB U aHUOHOB. OK 02
HEOPTaHNYECKUX | KayecTBEHHbIE XUMUYECKUE peakLIMK, XapaKTepHble A1t OBHAPYXEeHUS HEOPraHNYECKUX BELLECTB
KaTWMOHOB 1 (KaTVIOHOB 1 @HNOHOB).
aHNOHOB 2

CocTaBneHue ypaBHEHUIN peakumn obHapyXeHust KaTnoHoBs |-VI rpynn n aHMOHOB, B T.4. B MOSNEKYNAPHOM U
MoHHOW hopmax.
Peakumn obHapyXeHnsi HeOpraHMYECKMX BELLECTB B pearnbHbiX 06bekTax OKpyXatwen cpebl.
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46. llabopaTtopHasa pabota Ne8 AHanuTU4yecKkne peakuum aHNOHOB.
MMpoBeaeHme Ka4eCTBEHHbIX peakumi, UCrnonb3yemblx Ans obHapyXeHns aHMOHOB: kKapboHaTa, docdaTa,

cynbdata, cynbduaa, HUTpaTa, xnopuaa 1 ap. Onrcanme HabnoaaeMbix SBNEHU 1 COCTaBNEHNE 2

XUMUYECKUX peaKLmi.
Tema 7.2 OcHoBHOe coaepxaHue 4 OK 01
OBHapysxetue 47. MpakTnyeckas pa6ota Ne16 O6HapyxeHne opraHU4YecKUX BeLecTB. OK 02
OPraHN4ecknx KauecTBEHHbIE XMMUYECKMe peaKLn, XapakTepHble AN 0BHapyXeHUs OTAENbHbIX KNacCoB OpraHMyYecKmx
Belecte coeaMHeHUn: (beHonoB, anbaernaoB, Kpaxmarna, YKCYCHOM KWCMOTbl, aMUHOKUCIoT u ap.[eHaTypaums 2
OTAGIBHBIX 6EenKoB NMpW HarpeBaHum, LIBETHbIE peaKLn 6enKos.
KItaccos C CoCTaBMeHNe Ka4eCTBEHHbLIX PeaKLMin OBHAPYKEHNS OPraHNYECKUX COEANHEHUIN OTAEMNbHbIX KacCoB.
WCTOINb3OBAHNEM 48. NabopaTtopHas pabota N29 KauecTBeHHbIM aHanNM3 opraHNYecKnUxX coeguHeHnm no
KaHECTBEHHBIX ¢yHKUMOHANBLHBIM rpynnam.
peakLium MpoBeaeHNe KaueCTBEHHbIX peakUWil, WUCMONMb3yeMblX AN Pacro3HaBaHUS OPraHUMYecKMX BeLecTs 5

OTAENbHbIX KNaccoB MO (PYHKLIMOHAMbHLIM FpynnaM: Ha NpUMepe aMWHOKUCIIOT M KapBOHOBbLIX KUCIIOT,

CMMPTOB W (DEHONIOB, anbferMaoB M KeToHoB. OnucaHve Habriogaembix SBMEHUA W COCTaBreHue

XUMUYECKUX PEAKLIMN U/ CXEM.
MpodheccrnoHanbHO-OPUEHTUPOBaHHOE CoAepXKaHue (coaepKaHue NPUKNaaHOro Moayns) 36
Pasnen 8. Xumus B 6bITY U NPOU3BOACTBEHHOW AEATENbLHOCTU YenoBeka 6 OK 01
Tema 8.1. OcHoBHOe coaepXaHue 6 8E 82
Xumust B 6bITy 1 49. MpakTuyeckas pa6ota Ne17 Xumus B 6bITY U NPOM3BOACTBEHHOW AEATENLHOCTU YenoBekKa. OK 07
NPOMSBOACTBEHHO |31 0noryeckast Ge3onacHOCTb NOCNEACTBUI GbITOBON 1 MPOM3BOLACTBEHHOM AEATENILHOCTM YENoBeka, K 1.2
W AGATENBHOCTN | cpq3anHas ¢ nepepaboTKoil BELLECTB; MOUCK U aHamnm3 XMMUYECKOR MHAOPMALIMU U3 Pa3nNYHbIX 2 K 2.2
Hernoeexa NCTOYHUKOB (Hay4yHas 1 y4eBHO-Hay4YHas nuTepaTypa, CpeAcTBa MaccoBom MHAOpMaLK, ceTb VHTEepHEeT U MK 3.1

Apyrve). MK 3.2

50. MpakTu4yeckasn pad6ota Ne18 Keicbl (c yueTtom 6yayuien npodeccMoHanbHON AeATENLHOCTH).

Kewceol (c yyeTom ByayLien npodeccnoHanbHOW AeaTenbHOCTU) Ha aHanu3 uHpopmaumm o 5

NPOW3BOACTBEHHON EATENLHOCTY YeroBeka, CBA3aHHON C nepepaboTKoi U NoNyYeHneM BELLEeCTB, a Takke

C 9KONIOrN4EeCcKON 6E30MaCHOCTLIO.

51. NpakTnyeckasa padborta Ne19 3awumra kenca >

MpencraBneHne pesynbTaToB peLleHns KEUCOB (BbICTYNNEHNe C Npe3eHTaumen)
Paspgen 9.1. UccnegoBaHne U XMMNYECKUM aHanNn3 o6beKToB 6uocdepsbl 30
Tema 9.1.1. OcHoBHOe coaepXXaHue 8 OK 01
OcHosebl . 52. Na6opaTopHas pa6ota N210 OcHOBbI Na6OpPaTOPHOI NPAKTUKM. MK 1.2
ESSSTpMaKTMOEHOM NaBopaTopHasi nocyga U xumuyeckue peakTuBbl. OCHOBHble nabopaTopHble onepauuun. NlaGopaTopHoe 2 HE gf

obopypoBaHue. TexHnka 6e3onacHOCTM 1 Npasuna paboTbl (MoBefeHns) B nabopaTopun.
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npodeccmnoHarbH
bIX Naboparopusax

53. MpakTu4yeckasn pa6ota Ne20 BbinoniHeHUe TUNOBbIX pac4yeToB MO TeMaTUKe IKCNepumMeHTa.
BbInonHeHne TMNOBbIX pacyeToB NO TEMATUKE AKCNEPUMEHTA (BbIXO4 NPOAYKTa peakunn, macca HaBecKM,
00beM pacTsoputens).

54. MpakTu4yeckasn pa6ota Ne21 O6paboTKka AaHHbIX, aHANU3 U OLeHKa NX JOCTOBEPHOCTU MO
TemMaTuKe IKCrnepumMeHTa.
O6paboTka AaHHbIX, aHanNM3 1 oLeHKa X 4OCTOBEPHOCTU MO TeMaTUKe 3KCNepMMeEHTa.
(BblMMCNEHNE CPEAHErO 3HAYEHNS SKCMEPUMEHTANbHbIX AAHHbIX, MOTPELUHOCTH).

55. MpakTu4yeckasn pab6orta Ne22 NMpeactaBneHne pe3ynbTaToB 3KCNEPUMEHTA B Pa3finyHOMN
c¢opwme.
MpencraBneHne pesynbTaToB SKCNEpUMEHTa B pasnuyHon popme (Tabnuua, rpaduk, oT4eT, goknaa,
npeseHTauus).

NnK3.2

Tema 9.1.2.
XnmMmuyeckumm
aHanus npo6 Boabl

OcHoOBHoOe coaepXxaHue

TeopeTnyeckoe obyyeHune

56. Knaccudmkauma npob Boabl No BUAY U Ha3Ha4Ye€HUI0, UCXOAA U3 ee XMMUYECKOro cocTaBa.
OpraHonenTtudeckne CBOWCTBa (3anax, MNpPo3padHOCTb, LBETHOCTb, MYTHOCTb) BoAbl. KWCnoTHOCTL u
LenoyHocTb Boabl. pH cpegbl 1 meToabl ee onpeaeneHus. XXecTkocTb BOAbl U METOAbI €€ ONpeaeneHus.
CywHocTb MeToda TUTPOBAHMS.

Buabl XXeCTKOCTU BOAbI (BpeMeHHasi U NOCTOsiHHasA). KeCTKOCTb BOAbI Kak MpUYMHa BbiNadeHnsa 0Cagkos UMn
o6pa3oBaHUsA CONEOTNOXEHUI, UMEIOLLNX MECTO B ObITy M HA NPOM3BOACTBE.

CocTaB cornein, BbI3blBAOLLNX XECTKOCTb BoAbl. XMMUYECKME MPOLECCHI, YCTPAHSIOLWME XECTKOCTb BOAbI.
YpaBHEHUA XUMUYECKMX pPeakuui, WNICTPUPYIOWKNX MpOoLEecChl, MNpoUCXoaswime npu  yCTpaHeHun
KECTKOCTW. YCTpaHeHne BPEMEHHOWM XECTKOCTU ObITOBbIMM U XUMUYECKMMKM cnocobamn. Crnocobbl
YCTPaAHEHUS NOCTOSAHHOWN XECTKOCTMW.

57. MpakTtnyeckan pa6ora Ne23 CnocoObl BbipakeHUs1 KOHLIEHTPauun pacTBOpPOB.
Cnoco6bl BblpaXXeHMs KOHLLEHTpaL MM pacTBOPOB: MaccoBasi ONA paCTBOPEHHOMO BeLLEeCTBa, MONsApHas u
MonAnbHasi KOHUEHTpaumu. TUTp pacteopa. PelleHne npakTUKo-OpMeHTUPOBAHHBLIX TEOPETUYECKMX
3a[@aHUIN Ha pacyeT KOHUEHTpaUMi 3arpsasHSAoLLINX BELLECTB U UX CPaBHEHME C NpeaernbHO A0MYyCTUMbIMU
koHueHTpaunsamu (MOK).

58. JlabopaTtopHas pab6oTta Ne11 Ouncrtka BoAbl OT 3arpsi3HEHUN.
Mcnonb3oBaHmne meTogoB (hunbTpoBaHUA 1 agcopbuumn onga oTAeNneHns 3arpsa3HeHnin B UCCriegyemMon
npobe Boabl. Bbibop MeToaa 04MCTKM B 3aBUCMMOCTU OT BruAa 3arpsA3HeHnsi. CpaBHeHne 3deKTUBHOCTH
pa3fiMyHbIX METOAO0B OYMCTKM BOAbI B pa3HbIX ycroBusx (B nabopatopuu, B AOMALLHUX U NONEBbIX
yCNOBUSX).

OK 01
OK 02
OK 07
NnK1.2
NnK2.2
MK 3.1
MK 3.2

Tema 9.1.3.
XMnyeckum
KOHTPOIb
kayecTBa

OcHoBHoOe cogepXxaHue

59. NpakTnyeckasa paborta Ne24 Xummnuyeckum KOHTpPOISb KayecTBa NPOAYKTOB NUTAHUA.
OpraHunyeckne 1 HeopraHuyeckne BeLecTBa, BXOAdAWMe B COCTaB MpoaykToB nuTaHuda. OnpepeneHve
cocTtaBa On[ Ha COoAepXaHue Makpo U MUKPO3ANEMeHTOB. V3yyeHne npeanoXeHHblX npenogasartesniemM

OK 01
OK 02
OK 07
nK1.2
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NpoOOYKTOB onog Ha npegMeT XMMUYECKOrO CocCTaea, onpegeneHve [ofien OT CYTOYHOM HOPMbl Makpo WU MnK2.2
nuTaHus MUWKpPO3N1EMEHTOB B yKazaHHOM brioge. MK 3.1
PelleHne NpakTMKO-OpUEHTUPOBAHHbLIX 3a4ay no KyJIMHApHON TeMaTuKe pasninyHbIX TUMOB. MK 3.2
60. JlabopaTopHas pab6oTta Ne12 UccnepoBaHue NpoAyKTOB NUTaHUA Ha Hanu4yue yrrneBoaoB.
NcecnegoBaHve MOMOYHBIX NPOAYKTOB HA Hannune Kpaxmana. MiccnegoBaHve NpoayKToOB Ha Hanmyme 2
rNHOKO3bI.
Tema 9.1.4. OcHoBHoOe cogepkaHue 4 OK 01
XvmMmn4eckmni 61. MpakTnyeckas pa6ota Ne25 O6GnacTM HasHauyeHUsi (MPUMEHEHMs) MNOYBbl, WCXOAA U3 OK 02
aHanus npob Ka4eCTBEHHOrO U KONMYECTBEHHOFO COCTaBa. oK 07
No4BbI AHanus HOpPMaTMBHOM [OKYMEHTauun. Ponb HeopraHM4eckux BELLECTB B KayecTBe MUHeparnbHbIX MK 1.2
yaobpeHui, ynyqmntenemn noYsbl. 2 MK 2.2
CoctaB MwuHeparnbHbIX yAOOpEeHW M UX NPUMEHEHVME B 3aBUCMMOCTM OT COCTaBa MO4YBbl U €€ MK 3.1
pasHoBMAHOCTN. B3amMmocBaA3b cocTtaBa ynoobpeHWi M UX BNUSHUMA Ha BeretaTtMBHbIE CBOWCTBA U MK 3.2
NNOAOHOLLEHNE PACTEHWUNA.
62. JlabopatopHasa pab6oTta Ne1l3 OnpeneneHune pH BoOHOW BbITAXKU NOYBLI, €€ KUCIIOTHOCTU U
LENTIOYHOCTUY.
NcecnepnoBaHve BOoAHbIX BbITsPKEK 06pa3sLi0B roTOBbIX MOYBEHHbIX CMecel (418 pasHbIX TUMOB pacTEHUN). 2
Onpepenenne pH noysbl ¢ ncnonb3oBaHMeM MHANKaTopoB. OueHka TUNOB NOYB B NPEACTaBMNEHHbIX
obpasuax (cunbHokucnas, kucnas, cnabokucnas, HemTpanbHas, WenoyHas).
Tema 9.1.5. OcHoOBHoOe coaepxaHue 8 OK 01
Viccneposanme 63 . MpakTnueckas pa6ora Ne26 UccnegoBaHme 06beKTOB Guocdepbl. OK 02
obnekTos OB0CHOBaHWE aKTyanbHOCTY BbIBpaHHOI TeMbl. BuisBneHne npobnembl nccneaoBaHus. Belbop 06bEKToB 1 OK 04
Grocdepsi METOAOB uccrefoBaHusi. [locTaHOBKa LUeneil M 3agad  uccrnegoBaHus. OnpefeneHvie npogykTa 2 OK 07
nccrnegoBanusi. OnpegenexHve 3TanoB M COCTABIEHNE NITaHa UCCEef0BaHUS. MK1.2
64. NpakTnyeckasa paborta Ne27 3awmra npoekra. 2 MK2.2
MpencraBneHne pesynbTaToB BbIMOMHEHUsT Yy4eOHO-MCCneaoBaTeNbCKMX MPOEKTOB  (BbICTYNNEHNE C MK 3.1
npeseHTauunen). NnK3.2
65. JlabopatopHas pa6ota Nel4 MWccnepoBaHue npennoXeHHOro o6bekTa, ucxoada U3
pe3ynbTaToB XMMMU4YECKOro aHanumsa. 5
WccnepoBaHve  npennoxeHHoro obbekta Ha  KACNOTHOCTb,  LWENOYHOCTb, XMMUYECKUA  COCTaB
(3arpsa3HMTENN, MAKPO- U MUKPOINEMEHTbI).
66. JlabopaTtopHasa paboTta Nel5 O6paboTka pe3ynbTaToB UCCeAOBaHUA. 5
OueHka kayecTBa uccnegyemoro obbekTa, ucxoasa 13 pesynbTaTtoB XMMUYECKOrO aHanusaa.
KoHcynbTauuu 6
MpomexyTo4yHas arTecTauusa no gucumniunHe (3Kk3ameH) 6
Bcero 144
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3. YCNOBUSA PEANTU3ALMU NMPOrPAMMbI OBLLEOEPA3OBATENBLHOMN
ANCLUMITINHDI

3.1. Tpe6boBaHMA K MUHMMaNbHOMY MaTepuanbHO-TeXHUYECKOMY obecne4vyeHuto

Ana peanu3auun nporpammbl  AUCUUMNIUHBI - OOMMKHbI  OblTb  NpeayCMOTPEHDI
cnegywowmne cneuvarnbHble NoMeweHna: ydebHblh KabuHeT XxvMmun wn/vnum  y4yebHom
Xnmundeckom nabopaTtopun.

O6opynoBaHue y4yebHOro kabuHeta (HarnsgHble nocobus): Habopbl
LIApOCTEPXKHEBBLIX MoAenen MOMeKyn, MOAEeNn KPUCTanIMYecKnx peLueToK, KOMneKuuu
NPOCTbIX U COXHbIX BELLECTB U/UNK KONMEKUUN NONMMEPOB; KOMIEKUMS FOPHbIX Nopoa v
MuHepanoB, Tabnuua MeHgeneeBa, ydebHble dunbMbl, LMdpoBbLle ObpasoBaTesibHblE
pecypchbl.

TexHu4yeckue cpeacTtBa oby4yeHus: KOMNbloTEP C  ycTpoucTBamu
BOCMPOU3BEAEHMS 3BYKA, NPUHTEP, MyNbTUMEONA-NPOEKTOP C SKPAHOM, MyNbTUMeANAHAas
A0CKa, YKaska-npeseHTep Ans npeseHTauumn.

O6opynoBaHue nabopatopum K pabouynmx MecT nabopaTopun: MEH3YpPKH,
NUNEeTKN-KanesnbHUUbl, TEPMOMETPbI, MUKPOCKOM, Jyrnbl, NpegMeTHble U MOKPOBHbIE
cTekna, nnaHweTbl ANs KanenbHbIX peakuun, unbTpoBanbHas Gymara, npoMbiBariku,
CTEKISAHHble NPOBUpPKKN, pe3nHoBble MPOOKKU, hoHapWUKKM, HAabop peakTUBOB, CTEKMNSAHHbIE
nanoyku, wtaTtmebl ANS NPOBUPOK; MepHble LMNNHAOPLI, BOPOHKN CTEKISHHbIE, BOPOHKM
aenutenbHble uMnuHgpuyeckmne (50-100 mn), cTynkn ¢ nectukoM, oapopoBbie YaLlKK,
NMHUETbI, GunbTpbl OyMaxHble, BaTa, Mapfs, 4acoBble CTekna, 9SNEeKTPOnUTKN,
nabopaTtopHble LWTaTuBbl, CIMPTOBbIE FOPEnku, Cnu4vku, Npubop AnA nonyvyeHus rasoB
(vnn npobupka c rasooTBOAHOM TpybOKOW), AepxaTenu Ans Npobupok, CKNAHKM Ons
XpaHEeHUs1 peakTUBOB, pas3fdaToyHble NOTKKU; xumuyeckme ctakanbl (50, 100 n 200 mn);
LNaTenu; NMHUETDI; TUrenbHbIE WNMLbI; CEKYHAOMEPLI (TarkMepbl), MEPHbIE NPOOMPKK (Ha
10-20 mn) n mepHble konbbl (25, 50, 100 n 200 mn), BogsHaa GaHa (Mnu TepmocTar),
CTEKMNAHHbIE NManoYku; KoHn4eckne konbol ana tutposaHus (50 n 100 mn); nHOUKaTOpPHbIE
noflockn ona onpegeneHna pH n craHgapTHas vHOAMKATOPHas LWKana; yHuBepcanbHbIv
nugukatop; nunetkm Ha 1, 10, 50 mn (Mnn gosatopbl Ha 1, 5 1 10 mn), GopeTkn Ans
TUTPOBaHUSA, MeauumHckme wnpuubl Ha 100-150 wmn, nabopatopHbie w/unu
aHanuTuyeckne Becbl, pH-mMeTpbl, cywunbHbii wWkad, W Ap. nabopatopHoe
obopynoBaHue.

3.2. UHdpopmaumoHHOe obecneyeHne peanusauum nporpamMmmbli

1. Ona peanusaumm nporpammbl  6ubnuoteyHbin ¢oHg obpasoBaTenbHON
opraHu3auun [OfMKEeH WMEeTb MevaTHble W/WNM  3NeKTPOHHble obpasoBaTesnbHble U
NHOPMAaLNOHHbIE pecypchl, peKOMeHO0BaHHbIE ans MCNONb30BaHUSA B
obpasoBaTenbHOM npouecce, He cTaplue 5 neT ¢ MOMeHTa U3gaHus.

2. PekomeHnayemMble nevaTtHble usgaHusa no peanusauumn oblieobpasoBaTenbHON
AUCUMNNUHBbI - MpeAcTaBrneHbl B METOAMYECKMX peKoMeHZauusix Mo  opraHv3aumm
oby4eHuns.

OCHOBHbIe UICTOUYHUKU
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1. NabpuensH, O.C. Xumus. basosbii ypoBeHb. 10 kn.:y4ebHuk / O.C. MNabpuensH. - 7-e
nag., crepeotun. - M.: poda, 2019. - 191 c.: un.

2. NabpuengH, O.C. Xumus. 11 knacc. basosbin ypoBeHb: y4ebHuk /O.C. MabpuensH.-8-e-
naa., ctep. - M.: ipodpa, 2013. — 223 c.: un.

[JononHuTenbHble UCTOYHUKHN
1. MabpuensH, O.C. Xumus: yuyeb. ana ctya. npod. y4eb. 3asegenunn / O.C. MabpuensH,
N.I". OctpoymoB.— M., 2008. - 336 c.
2. MabpuensaH, O.C. Xumua B TecTax, 3agadax, ynpaxHeHusx: yyeb. nocobve anga crya.
cpeq. npod. y4yebHbix 3aBegeHui / O.C. MNabpuensan, I'.I". JlbicoBa. — M., 2008. - 224 c.
3. Ligetkos, J1. A. OpraHuyeckast xummsa 10 — 11knacc. y4ebHuk ans obLieobpasoBaTerbHbIX
yupexgenun / J1. A. LiseTkos. - M.: BIIAOOC, 2008. - 271c.
4. Xumusa. 3agadyHuk:  ydyebHoe nocobue gns cpegHero  NpodeccuoHarbHOro
obpasoBaHua / HO. A. Jlebenes [u ap.] ; noa obwen pegakumen . H. PageeBa. — Mocksa:
N3paTtenbcTtBo KOpanT, 2023. — 236 c.

UHTepHeT — pecypchbl

1.EpoxuH KO.M. Xumusi: anekTpoHHbIN y4ebHuk / KO.M. EpoxuH. — M: Akagemus, 2014.
2. bubnmnoteka Hay4yHON M CTyAeHYEeCKON MHOPMaUMN [DNEKTPOHHbIN pecypc]. - Pexum

poctyna: http://bibliofond.ru.- (Qata obpaweHusa 20.05.2023).

3. buorpadun nasecTtHbIx nogen [QNeKTPoHHbIN pecypc]. - Pexum gocTyna: 3neKTPOHHbIN
agpec http://biography.globala.ru/.- (Qata obpaienuns: 25.05.2023).

4. XKypHan «Xumna» [OneKTpoHHbIN pecypc). - Pexxknum goctyna: http://him.1september.ru.
.- (QaTta obpaweHus: 12.05.2023).

5. Hay4Hasa oanekTpoHHasi 6ubnmoteka [ONekTpoHHbIM pecypc]. — Pexum poctyna:
www.http://www.elibrary.ru/defaultx.asp. - (Jata obpaiuenus: 15.06.2023).

6. OcbmumnanesHbIn cant MuHucTepcTBa obpasoBaHus U Haykn PP [OnekTpoHHbIN pecypc].
- Pexxum goctyna: http://www.mon.gov.ru.-(ata obpaweHnus: 13.04.2023).

7. CnoBapn n aHUMKNoneaun [ONEeKTPOHHbLIN pecypc]. - Pexunm goctyna: http://percent-
sch86.narod.ru.- (daTta obpaweHuns: 25.05.2023).

8. XuMmusa B LIKOME: - Hay4YHO-TEOPETUYECKMN U METOAUYECKUN XKypHan [ONEeKTPOHHLIN
pecypc]. - Pexum goctyna: http://window.edu.ru.. - (Jata obpaweHunsa 13.06.2023).
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4. KoHTponb U oueHKa pe3ynbTaToB OCBOEHUS OUCLUNIIUHDI

KoHTponb u oueHka pe3ynbTaTtoB O0y4YeHMsi OCYyLLEeCTBRSIeTCA npenogasaTtenemM B
npoLecce NpPoBeAEHUSA NPaKTUYECKMX 3aHATMI U NnabopaTopHbiX paboT, TeCTMpoBaHus, a
Takke  BbIMNOMHEHUA  obyvalWmMMUCa  MHOUBMAYalNbHbIX  3aJaHWA,  MPOEKTOB,
nccrnegosaHui. Pesynbtatel 0byvyeHus onpeaensitoT, Yto obyvatowmecs OOSMKHbI 3HaTb,
NOHMMaTb U AEMOHCTPUPOBATL MO 3aBEPLUEHNN N3YHEHUS OUCLUNINHDI.

Ana dopmMMpoBaHNS, KOHTPOMS W OUEHKM pe3ynbTaTOB OCBOEHMS y4ebOHOM
ANCUUNIINHBI UCNOMb3YEeTCA CUCTEMA OLEHOYHbIX MEPONPUATUIA, NpeacTaBnsaowas cobomn
KOMMMEKC Y4YebHbIX MepOonpuATUIN, COrnacoBaHHbIX C pe3ynbTaTamu 00y4vyeHus u
cchopmynunpoBaHHbIX ¢ ydeToM OPIFrOC COO (npegMeTHble pe3ynbTaThl N0 AUCUUNIIMHE) K
®roc Crio.

Ne Pa!\sn;;y;-#elma Pe3ynbTaT 06y4eHus OueHOoYHble MeponpUATUs OK
OcHoBHOM MoAaynb
Paszpgen 1. dopmynupoBaTtb 6a3oBble
OcHoOBbI NOHATUSA N 3aKOHbI XMMUMU
CTpOEeHUsA
BellecTBa

1.1 |CtpoeHue CocTtaBnsaTb xuMmnyeckme 1. Tect «CTpoeHue aToMoB OK 01
aTtomoB dopMyIibl COeANHEHNIA B XUMUYECKNX NEMEHTOB 1 Npupoaa
XUMNYECKNX COOTBETCTBMUN CO CTEMNEHBIO [XMMUYECKOW CBA3NY.
31IEMEHTOB U OKUCNEHNSA XMMUYECKNX 2. 3apgayun Ha cocTaBreHne
npupoaa 3MIEMEHTOB, UCXOAs M3 XUMUYEeCKNX opMyI ABYXaTOMHbIX
XUMNYECKON BarieHTHOCTU " coeanHeHnn (okecnaos, cynbdnaos,

CBA3N 3NEeKTPoOTPULATENBHOCTN  |r1MAPUAOB U T.N.).

1.2 |lMepnognyecknin | XapaktepmsoBaTb IMpaKkTMKo-OpNEHTUPOBAHHbIE OK 01
3aKOH " XUMUNYECKNE INIEMEHTLI B TeopeTuyeckme 3agaHns Ha OK 02
Tabnuua .1.  |cooTBETCTBMM C MX XapakTepu3saumnio XMMUYECKNX
MeHaeneesa NosiIOXKeHNeM B anemeHToB: «MeTannunyeckue /

nepnognyeckon cncreme HemMeTannuyeckne CBONCTBA,
XUMUYeCcKkux anemeHTos [.M. |anekTpooTpuuaTenbHOCTb U CPOACTBO
MeHaeneesa K 9MEKTPOHY XMMMUYECKNX IITIEMEHTOB B
COOTBETCTBME C UX INEKTPOHHbBIM
CTPOEHNEM U MOSNOXKEHNEM B
nepnoanyeckon cucTemMe XMMNYeCKNX
anemeHToB .M. MeHaoeneesa».
Pasgen 2. CocTaBnATL ypaBHeHUA U (KonTponbHas pa6oTa
Xumuyeckne |CXEMbl XUMUHYECKMX «CTpoeHue BelLecTBa u
peakuuu peakuum XUMMUYECKUe peakummn»
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2.1 |Tunbl CoctaBnsTb peakuum 1. 3apaym Ha cocTaBrieHue OK 01
XUMUNYECKNX COENHEHUS, PA3NOXKEHNS, |YPaBHEHUN peakuui:
peakummn obmeHa, 3ameLleHus, — CcOoeVHEHNS, 3aMeLLeHns,

OKUCIUTENbHO- pasnoXxeHusi, o0OMeHa 1 peakumii ¢

BOCCTaHOBUTESbHbIE y4acTUEM KOMMITEKCHbIX COeQMHEHWNN

peakuun n peaxkuum (Ha npymepe rMapPOKCOKOMMIIEKCOB

KoMnrekcoobpal3oBaHus (Ha |antoOMUHUA U LMHKA);

npumepe — OKMUCINTENbHO-

rMOPOKCOKOMIMIIEKCOB BOCCTaHOBUTESbHbIX peakuuin ¢

antMUHUA N UUHKA) C ncnonb3oBaHMeEM MeToaa

y4yacTUeM HEOPraHMYEeCKUX |3NEeKTPOHHOro 6anaHca;

BeLlecTB — C y4acTMeM KOMMMEKCHbIX
coeanHeHun (Ha npumepe
rMOPOKCOKOMIIEKCOB LIMHKA U
antoMnHus).
2. 3agayn Ha pacyeT KONMMYeCTBEHHbIX
XapakTepuCcTMK NpoAayKTa peakunm
COEeMNHEHUNS; MacCOBOW UK
oObemHon gonu Bbixoda NpoaykTa
peakunn coeanHeHNs OT
TEOPETMYECKN BO3MOXKHOIO;
06BbEMHbIX OTHOLLEHWI ra3os.;
KONMUYECTBEHHbIX XapakTePUCTUK
NCXOLHbIX BELLECTB N NPOAYKTOB
peakuunn; Maccbl (06bem, KONMYECTBO
BELLIECTBA) NPOAYKTa peakumm, ecnm
0 HO 13 BELLECTB JaHo B BUAe
pactBopa C onpeneneHHon MacCoBOM
AOren pacTBOPEHHOrO BELLLECTBA.

2.2 |Onektponutudye |CoctaBnsTb ypaBHEHUA 1. 3apaHusa Ha cocTaBneHune OK 01
ckast XUMUYECKUX peaKkLmm MOMEKYNSAPHbBIX U MOHHbIX peakLUui ¢
Anccoumaumnsa n |MoOHHOro obmeHa ¢ yyacTmeMm |ydyacTuem OKCuaoB, KUCHOT,

WNOHHbIA OOMEH [HEeopraHn4Yeckux BELLLECTB OCHOBaHMIN N CONen, MOHHbIX peakumm
rmaponmsa conen, ycTaHoOBIEeHne
N3MEHEHMS KUCITOTHOCTM cpeabl.
2. JlabopaTtopHas paboTa «Peakuuu
rmaponmsa.

3 (Paspen 3. UccnepoBatb cTpoeHne u |KoHTponbHaa paborta

CTtpoeHue u CBOWMCTBa HeopraHu4eckux («CBoMCTBa HeOpraHN4YeCcKnx

cBOMCTBa BellecTB BellecTB»

HeopraHu4eck

MUX BellecTB

3.1 |Knaccudukaums |[KnaccuduumposaTtb 1. Tect «HomeHknatypa un HasBaHme |OK 01
, HOMeHKNnaTypa |HeopraHnyeckmne BellecTBa |HeopraHuyeckmx BewecTts ncxoga ns |OK 02
N CTpoeHne B COOTBETCTBUM C UX NX XMMMYecKon opMynbl Unu
HeopraHN4eckux |CTpoeHnemM COCTaBIIEHNE XMMUYECKON hopMyIbl
BellecTB ncxoas U3 HasBaHUS BeLlecTBa no

MeXAyHapoa4HOW N TpuBNaNbHON
HOMEHKnaType».

2. 3agayn Ha pacyeT MacCcoBOW O0NK
(Maccbl) XMMUYECKOro afieMeHTa
(coeanHeHuns) B mornekyrne (cmecm).
3. MNpakTnyeckne 3agaHung no
Knaccudukauumn, HoMeHknaType u
XMMUYecknum opmyram
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HeopraHU4yecKnX BeLLEeCTB pasnnyHbIX
Knaccos.

4. MNMpakTnyeckne 3agaHus Ha
onpeaeneHne XMMmn4eckom
aKTMBHOCTW BELLECTB B 3aBMCUMOCTH
BMOa XMMUYECKOM CBA3U U TUna
KpUCTanmnmnyeckom peLueTku.

3.2 |Pusuko- YcTaHaBnnBaTb 1. Tect «OCOBEHHOCTU XUMNYECKNX OK 01
XUMU4eckme 3aBMCUMOCTb OMU3MKO- CBOWCTB OKCWAOB, KUCINOT, ocHoBaHuK, |OK 02
CBOWCTBA XMMUYECKUX CBONCTB amMdOTEPHbIX TMAPOKCMAOB N Conemn.
HeopraHN4YeCKnNX |HeEOpraHMYeCKnX BeLecTB OT [2. 3agaHns Ha cocTaBreHme
BeLlecTB CTPOEHMs1 aTOMOB U1 YpaBHEHUI XMMUYECKUX peaKkLmm C

MONEKyN, a Takke Tuna y4yacTMeM NPOCTbIX U CIOXHbIX

KPUCTaNM4YeCcKoN pPELLETKN |HEOPraHNYEeCKMX BELLECTB: OKCUO0B
MeTarnnoB, HeMeTarnmoB U
amMdOTEPHbIX 3NTIEMEHTOB;
HeopraHNM4ecKknx KMCroT, OCHOBaHNA U
amoTepHbIX TMOPOKCUOOB,
HeopraHNM4ecKknx conemn,
XapakTepum3ylLmMx UX CBOMCTBA U
Ccnoco6bl Nony4YeHus.
3. MpaKTNKO-OpNEHTUPOBaHHbIE
TeopeTuyeckme 3agaHnsi Ha CBOMCTBA
N NOJTyYEHNE HEOPTraHNYECKNX
BellecTB.
4. JlabopaTopHas paboTa «CBolicTBa
MeTarnnoB N HEMETarNoB».

3.3 |lpousBoacteo |OGocHOBLIBaTL 3HaA4YeHne n |lpakTnko-opueHTupoBaHHble 3agaHns (OK 01
HeopraHN4ecKkmx |NMPUMeHeEHne No COCTaBEeHUIo XnumMmm4yeckmnx peakuum |OK 02
BeLlecTB. HeopraHM4yeckMx BeLeCTB B |C y4aCcTUEM HEOPraHMYEeCKMX BELLECTB,
3HauyeHue un ObITOBOW 1 ncnonb3yemblx O NX
NPUMEHEeHNEe B [NPOM3BOACTBEHHOWN naeHTUdUKaLUN U NPOMbILLNEHHbIX
ObITY 1 Ha 0eATenbHOCTU YenoBeka Ux |CnocoboB NonyyYeHus.
npounsBoAacTee |PU3MKO-XUMUHECKUMU

CBOMCTBaMU
4 (Paspen 4. UccnepoBatb cTpoeHne u |KoHTponbHaa paborta
CtpoeHue n CBOMCTBa opraHnyecknx |[«CTpoeHue n cBoncTea
cBOMUCTBa BellecTB OpraHMYeCcKux BeluecTB»
OpraHn4yecKux
BellecTB

4.1 |Knaccudmkaums |Knaccudgpuuymuposatb 1. 3agaHua Ha cocTtaBneHune HassaHui|OK 01
, CTPOEHME U OpraHM4yeckue BELLECTBA B |OpraHNYeCKnX COeaNHEHNI MO
HOMEHKIaTypa |COOTBETCTBUM C UX TPMBUAITbHOW UITM MeXOyHapOaHON
OpraHM4yeckux |CTpoeHuem cucTeMaTMyeckon HoOMeHKaType.

BELLECTB 2. 3apaHusa Ha cocTaBneHne NosHbIX U

COKpALLEHHbIX CTPYKTYPHbIX (OOpMYI
OpraHN4Yyeckux BeLLeCTB OTAENbHbIX
Knaccos.

3. 3apgaun Ha onpeaeneHue
npocrtenwen dopmyrbl OpraHM4ecKom
MOJIEKYIbI, UICXOAA U3 ANEMEHTHOro
coctaBa (B %).
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4.2 |CsowncTBa YcTtaHaBnuBaTtb 1. 3apaHusa Ha cocTaBneHne OK 01
OpraHuM4yeckux |3aBMCUMOCTb OU3UNKO- YPaBHEHWI XMMUYECKNX peaKLmi C OK 02
coeanHEHUN XUMUNYECKNX CBONCTB y4yacTMeM opraHMYecKknx BeLecTs Ha

OpraHM4YecKknx BeLWecTB OT  |OCHOBaAHMM MX COCTaBa U CTPOEHMS.

CTPOEHUS MOSEKYN 2. 3agaHus Ha cocTaBrieHne
YpaBHEHUI XMMUYECKUX PeaKLmH,
NNNIOCTPUPYIOLLNX XUMUYECKME
CBOWCTBA C y4€TOM MEXaHU3MOB
nNpoTeKaHWsa OaHHbIX peakunn u
reHeTMYEeCKOM CBA3WN OpraHN4yecknx
BELLECTB pa3sHbIX KNaccoB.
3. PacyeTHble 3agayun no ypaBHEHUSM
peakumn c y4acTmem opraHuyecKkmnx
BELLECTB.
4. JlabopaTopHas paboTa
«lMonyyeHne aTuneHa n nsyvyeHme ero
CBOWCTBY.

4.3 |OpraHnyeckne |OGocHoBLIBaTb 3Ha4YeHne n |lpakTnko-opueHTupoBaHHble 3agaHns (OK 01
BellecTBa B NPUMEHEHME OpraHNYecKMx |Mo COCTaBEHNIO XMMMYecknx peakumin|OK 02
XnsHegeaTenbH |BelecTB B 6bITOBOM U C y4acTMeM opraHMyecKmnx BeLecTs,

OCTM YenoBeka. |Npov3BOACTBEHHOM NCNoNb3yeMblX AN nx
Mpon3BOACTBO |AEATENbHOCTM YeroBeka ux |MaeHTudukaumm B 6bity u
N NPUMEHEHnEe |(PU3NKO-XMMUYECKMMMN MPOMbILLNIEHHOCTMW.
OpraHu4eckMx |cBoncTBamm
BELEeCTB B
NPOMbILLNIEHHOC
™

5 |Pasgen 5. UccnepoBatb paBHOBecue |KoHTponbHaa paborta
KnHeTnyeckme M CKOPOCTb XMMUYECKUX |«CKOPOCTb XMMUYECKOWN peakuum u
7] peakuumn XUMMYyecKoe paBHoBecue»
TepMoaMHaMuy
eckue
3aKOHOMEpPHOC
TU NpPOTEKaHuA
XUMUYECKUX
peakuumn

5.1 |KuHeTtuueckue |WccneposaTb BNuaHME 1. NNabopatopHas paboTa Ha BbiGop: |OK 01
3aKOHOMEPHOCT |KOHLUeHTpauun — «OnpepeneHne 3aBUCMMOCTHU OK 02
M NpOTEKaHMs  |pearnpyroLimnx BeLWecTB n CKOPOCTW peaKkuun OT KOHLEHTpaLmm
XUMNYECKNX TemnepaTtypbl Ha CKOPOCTb  |pearnpyoLLmx BELLECTBY;
peakummn XUMUNYECKUX peakLmi — «OnpepneneHne 3aBUCMMOCTU

CKOPOCTW peakuun oT Temnepartypbi».
2. MNpaKTNKO-OpNEHTUPOBaHHbIE
TeopeTnyeckne 3agaHmsa Ha aHanm3a
(aKTopOB, BMMSAIOLLNX HA NBMEHEHUNE
CKOPOCTWN XMMUYECKOWN peakLmn.

5.2 |TepmoanHamny |MccnegoBatb BAUSHKE 1. 3agaun Ha pacyeTbl TeNNOBbIX OK 01
eckune N3MEHEHMNS KOHLUEHTpauun |3dpdeKkToB XMMUYECKUX peaKkLnn 1 OK 02
3aKOHOMEPHOCT |BELLECTB, peakuun cpegpl U |onpeaeneHve Tuna peakumm (no
M NpoTeKaHusa  |TemnepaTypbl Ha CMELLEHNE |TennoBoMy 3PdEKTY: IK30- U
XMMUYECKNX XUMNYECKOrO paBHOBECUST  |9HOOTEPMUYECKUE).
peakuun. 2. [pakTUKO-OpNEeHTUPOBaHHbIE
PaBHoBecue 3a[aHusA Ha NPUMEHeHNe NpuHUMna
XUMUNYECKUX Jle lWaTenbe ans HaxoXXaeHus
peakumn HanpaBneHnsl CMeLLIEHN paBHOBECUS
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XMMUYECKOW peakLmmn 1 aHanus
(haKkTOpOB, BNUSIIOLLINX HA CMELLIEHNE
XUMUYECKOrO paBHOBECHS.

3. labopaTtopHas paboTa «MN3yyeHne
BMUSIHUS Pa3fMYHbIX (DaKTOPOB Ha
CMeLLeHNe XMMUYECKOro

paBHOBECUSA.
6 |Pasgen 6. UccnepoBaTb KoHTponbHas paboTta no teme
OncnepcHble |AMcnepcHble CUCTeMbl «uncnepcHble cUCTeMbI»
CUCTEMbI

6.1 |OucnepcHble PaanuyaTb NCTUHHbIE 1. 3agaun Ha NpuUroToBreHne OK 01
CUCTEMBI U pacTBOpbI, KosrnongHole pacTBOpPOB. OK 02
dakTopbl nX pacTBOpbI U 2. MNpaKkTnKo-OpMeHTUPOBAHHbIE OK 07
YCTOMYMBOCTM  |rpyboaMCrnepCHble CUCTEMbI [pacyeTHble 3ad4aHns Ha ANCNEepPCHbIe

Ha OCHOBE XMMMWYECKOro CUCTEMbI, UCnonb3yemble B ObITY 1 Ha
3KCnepuMMeHTa npou3BOACTBE.

6.2 |Wccnepoeanne |Wccneposatb hmsmko- JTabopaTopHasa paboTta (Ha BbIGoOp): OK 01
CBOWNCTB XUMMNYECKNe CBONCTBA — MpurotosneHne pacTBOpOB; OK 02
ANCNEPCHbIX pasnuyHbIX BUOOB — WccnepgoBaHue gncnepcHbIX CUCTEM.
cucTem ANCNEPCHbBIX CUCTEM

7 |Paspen?. UccnepoBaTb cBOUCTBA
KayecTBeHHble |OpraHU4YecKux n
peakuumn HeopraHM4ecKux BeLlecTs
OoGHapyXeHUsi |C UCMONb30BaHUEM
OpraHM4YecKux |Ka4yecTBEHHbIX peaKkuumn
7]
HeopraHuyeck
MX BellecTB

7.1 |O6HapyxeHue |MccneposaTb kadyecTBeHHble (1. JlabopaTtopHasa paboTa (Ha BbiGop): |{OK 01
HeopraHN4ecKnx |peakumm HeopraHM4eCcknx — AHanuTtuyeckue peakumm katnoHos |OK 02
KaTUOHOB U BELLECTB [-VI rpynn;
aHNOHOB — AHanuTn4eckne peakumm aHMOHOB.

2. NMpakTnyeckne 3agaHusa Ha
COCTaBMNeHne ypaBHEHUIN peakunin
obHapyxxeHus kaTnoHos |-VI rpynn un
@HWOHOB, B T.4. B MOJEKYNSIPHON 1
WOHHOW hopMax.

7.2 |O6HapyxeHue |WccnepoBaTh KavyecTBeHHble (1. JlabopaTopHas paboTa (Ha Bbibop): [OK 01
OpraHUYeckmMx |peakuum opraHn4eckux — KayecTBeHHble peakumn Ha OK 02
BELLEeCTB COeQIHEHUN OTAENbHbIX OTAEeNbHbIE KNacchl OpraHNYecKmx
oTAEeNbHbIX Knaccos BELLECTB;

Knaccos C — KavecTBeHHbIN aHanus
ncnonb3oBaHne OpraHN4yecknx CoeanHEeHUn no

M YHKLMOHAMNbHbIM rpynnam.
KayeCTBEHHbIX 2. MNpakTnyeckne 3agaHnd Ha
peakummn COCTaBJIEHNE Ka4yeCTBEHHbIX peakunit

oBHapy>keHnsa opraHn4eCcKnx
COENHEHUN.

MpuknagHon moAaynb
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8 |Pasgen 8. OueHuBaTb nocneacTBua |3awuTta Kenca (c yyetom obyayuien
Xumusa B ObITY [GbITOBOM M npodeccnoHanbLHoOM
7] NpPon3BOACTBEHHOMN AeATenbHOCTH)
NpoM3BOACTBE |AeATeNbHOCTU YenoBeKa C
HHOM MNO3ULIMN 3KOJIOrM4YecKomn
AeATenbHOCTU |6e3onacHoOCTU
yenoBeka
Xummsa B 6bITy 1 [OueHmnBaTb NocneacTens Keric (c yueTom GyayLien OK 01
Npou3BOACTBEH |ObITOBOW U npodeccmnoHansHon gesatensHoctn) |OK 02
HOWM NPOn3BOACTBEHHOWN Bo3MOXHble TeMbI KECOB: OK 04
JeaTenbHoCcTU |aeatenbHocTu YyernoBeka ¢ |1. NoTenneHue knumaTa n OK 07
yernoBeka NO3NLMIA SKOTTOrMYECKOn BbicBOBOXOEHME rasoBbIx rmapaTtos co| K 1.2
©e3onacHocTn JHa okeaHa. MK 2.1
2. bygywme maTtepuansl onsi aBua-, MK 2.3
MaLUNHO- N NPUOOPOCTPOEHMUS.
3. HoBble maTepuanbl Ansa CONHEYHbIX
GaTapewn.
4. JlekapcTBa Ha OCHOBE
pacTUTenbHbIX NpenapaTos.
9.1 (Paspen 9.1. MHTepnpeTnpoBatb 3awmTa yuyebHo-
UccnepoBaHue [ xuMmmnyeckue npoueccbl U |uccnenoBaTenbCKOro npoekra (c
M XMMUYECKUN (ABneHusA B buocdepe yyeToM OyayLien
aHanus npodeccnoHanbLHoOM
00BLeKToB OeATeNIbHOCTH)
6uocdepsbl
9.1.1 |OcHosBbl BbINONHATL NOSHbLIN LMK 1. JTabopatopHas pabota « OcHOBBbI OK 01
nabopaTopHON [aKCnepMMeEHTanNbHOro nabopaTopHON NPaKTUKNY. MK1.2
NPaKkTUKN B nccnegoBaHna ¢ 2. TyinoBble pacyeThbl N0 TeEMaTUKe MNK 2.1
npodyeccmoHans |cobnogeHmem npasun 3KcnepumeHTa. NnK 2.3
HbIX ©e3onacHoro obpalleHnsi ¢ |3. 3agaym Ha BblYUCIIEHNE CPEOHEro
nabopartopusax |BeLlecTBamMum U 3Ha4YeHMs AKCNEePUMEHTaNbHbIX

nabopaTopHbIM
obopynoBaHnem

OaHHbIX, NOrPELLHOCTW.
4. MNpencraBreHne pesynbLTaToB
aKcrnepuMeHTa B pasfimyHon bopme
(Tabnuua, rpaduk, oTHeT, AoKNaa,
npeseHTauuns).
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9.1.2 | Xumudeckumn NcenepoBaTb xumudeckun | 1. Tect «CBoncTtBa 1 coctas Bogbl». |OK 01
aHanuns npob cocTaBs nNpob Boabl 2. 3apaHne «X1UMn4eckum coctaB OK 02
BOAbI BOAbl, TUM BOAbI U cNOCoObI ee OK 07

NPUMEHEHUNA» (C UCMOoSb30BaHNEM MK1.2
HOPMAaTMBHbIX JOKYMEHTOB). MK 2.1
3. MNpaKkTNKo-opueHTUpoBaHHbIE MK 2.3
TeopeTnyeckue 3afaHus Ha cocTaB

BOAbl M CNOCOObI BblpaXXeHuWs

KOHLEeHTpauum n nepecyet

KOHLIeHTpauun (C ncnorib3oBaHNem
HOPMAaTMBHbIX JOKYMEHTOB).

4. JlabopaTopHas paboTa Ha BbIboOp:

— OuncTka BoAbl OT 3arpsi3HeHUN;

— Onpepenexune pH Boak! u ee

KUCNOTHOCTW;

— OnpepeneHune XecTKoCTU BoAbI U

cnocobbl ee ycTpaHeHus.

9.1.3 (Xnmunyeckni Nccnepoeatb xummnvecknn | 1. Tect «OpraHnyeckme u OK 01
KOHTPOIb COCTaB NPOAYKTOB MUTaHUS |HEeOpraHn4eckne BeLecTBa, OK 02
KayecTBa BXOASLLMe B COCTaB MNPOAYKTOB OK 07
NPOAYKTOB NUTaHNSY. NnK1.2
nUTaHus 2. NMpaKTNKO-OpnNeHTUpOBaHHbIE MNK 2.1

3agaHng rno KyrnmHapHoOm TemaTuke. MK 2.3
3. NNabopaTtopHas paboTa (Ha BbIOop):

— OGHapyXeHne HUTPATOB B

NPOAYKTax NUTaHUS;

— WccnepoBaHve NpoayKTOB NUTaHUA

Ha Hanuyune yrneBoaoB (MykKa, TBOpPOT,
MOJIOKO, MOrypT) Ha Hanuuune

yrneBogoB (Kpaxmar, rrKo3aa,

caxapoasa).

9.1.4 | Xnmun4yeckum NcecnepoBaTh xummndecknn 1. Tect no Teme «Xmnmmyeckum coctas [OK 01
aHanus npob cocTas nNpob noysbl HeopraHN4yecKnux N opraHUYecKnx OK 02
NOYBbI yaobpeHuiny. OK 07

2. 3apaHue «B3anmocBssb cocTaBa MNnK1.2
NoYBbI, TUMN NOYBLI N ee HasHadyeHnsay. | MK 2.1
3. labopatopHasg paboTta (Ha Bbibop): |[1K 2.3
— O6HapyXeHne HeopraHM4eCcKmx

npumecen B npodax noyssbl;

— Onpepnenexne pH BoaHom

BbITSXKKM NOYBbI, €€ KUCITIOTHOCTU U
LLIeNOYHOCTH.

9.1.5 |Mccneposanne |MccnepoBaTb xumudeckun  |YyebHo-uccnegosatensckuin npoekT B |OK 01
06BbEKTOB coctaB 06bekToB BMocdepbl [06nacTn nccnegoBaHna 06bLEKTOB OK 02
Buocdepbl Ha npumepe NpoayKToB ounocdepbl. OK 04

NUTaHUs, BOAbl N NOYBbI Bo3MOXHbIe TEMbI MPOEKTOB: OK 07
1. lccnepoBaHune cocTaBa NnK1.2
MUHepanbHOM Bogbl U pekomeHgaumn | MK 2.1
Nno ee NCMNoSb30BaHuUI0. MnK2.3

2. NccnepoBaHuve paspyluatouero
OencTBNSA NpUpPoaHoON Boabl Ha
CcTpouTenbHblE MaTepuansl.

3. CocraBrneHue npoekTta
uBeTHUKa/oropoaga/caga B
3aBMCUMMOCTU OT COCTaBa
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npoaHanM3npoBaHHbIX MOYB.
4. CoctaBneHune cbanaHcupoBaHHOro
MEHI0 Ha [ieHb (HeJenio) B
3aBUCMMOCTM OT CoaepKaHus
XMMUYECKNX Makpo 1
MUKPO3N1EMEHTOB B NPOAYKTaX
nNUTaHUA.

5. NccnepoBaHme KayecTBa NMUTbLEBOW
BOAbI.

6. Viccneposanne npob
BOAONPOBOAHOM BOAbI HA NpeameT
YCTPaHEHUS XECTKOCTMW.

7. YcTpaHeHue XXeCTKOCTU BOAbI B
CenbCKOXO3ANCTBEHHOMN
AeATENbHOCTN.
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