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1.  OBLUAA XAPAKTEPUCTUKA PABOYENA MPOrPAMMbIYYEGHOIA
ANCUMUNIUHDI

MecTo AUcuMNANHBI B CTPYKType OCHOBHOM 06pa3oBaTeibHO NPOrpaMmmbl:
YyebHaa  gucumnanHa  «Xumua»  sBaseTca  0653aTeNbHOM  4acTbio
obuweobpaszoBaTenbHOro  LMKNA OCHOBHOW 0b6pa3oBaTenbHOW NpOrpamMmbl B
cootBetcTBMN ¢ ®IOC no cneumanbHoctn 15.02.10 MexaTpoHMKA M MODBUAbHaA
PO6OTOTEXHMKA

Llenu u nnaHupyembie pe3ynbTaTbl 0CBOEHUA AUCLMUNAUHDI:

Lenn aucumnnuHol:
®opmupoBaHMe y CTYAEHTOB MNPEeACTaBAEHUS O XUMWUYECKOW COCTaBAsAioLLei

eCTECTBEHHO-HayL{HOF‘I KapPTUHbI MUPA KAdK OCHOBbI MPUHATUA pemel-mﬁ B XU3HEHHBLIX U
NPON3BOACTBEHHbIX CUTYAUUAX, OTBETCTBEHHOIO NOBEAEHNA B I'IplflpO,[]HOFl cpepe.

3afauM AMCUMNAUHDI:

1) chopmupoBaTb NOHMMAHME 3aKOHOMEPHOCTEN MNPOTEKAHUA XUMUYECKMUX
NPOLECCOB M ABNEHUIA B OKpyKalOWenh cpene, LENOCTHOW HAy4yHOW KapTUHLI MUPa,
B3daMMOCBA3N U B3AUMO3aBUCUMOCTHU eCTECTBEHHbIX HAYK;

2) pa3BuTb yMeHUa cocTaenatb GOpMyNbl HEOPraHWYecKUX U OpraHuyeckux
BelWecTs, YPaBHEHUA XUMUYECKUX peal{uvli?l, 00BACHATL UX CMbICN, UHTEPNPETUPOBATL
pe3ynbTaTtbl XMMUYECKUX 3KCNEepUMEHTOB,

3) cchopmupoBaTb  HaBbIKM  NPOBEAEHWA  MPOCTEAWMX  XUMUYECKWX
3KCNepUMEHTaNbHbIX UCCNea0BaHMIt C cOONAEHWeM npaBun 6e30MacHoro obpaueHus ¢
BeLlecTBamMu U NabopaTopHbiM 060pyLOBAHNEM;

4) pa3BWUTb YMEHWA MCNONb30BaTb WMHGOPMALMIO XMMUYECKOr0 Xapakrepa U3
PasNnNYHbIX UCTOYHUKOB;

5) copmupoBaTh YMEHWUA NPOrHO3WPOBATb NOCNEACTBUA CBOEN AEATeNbHOCTU W
XUMUYECKUX NPUPOAHBIX, ObITOBLIX M NPOU3BOACTBEHHbIX NPOLECCOB;

6) chopmnpoBaTb NOHUMAHWME 3HAYUMOCTWU [OCTUKEHUA XUMUYECKOW HAyKK W
TEXHONOTWI ANA Pa3BUTUA COLMANLHOM M NPOU3BOACTBEHHON Cdep.



1.2.2. MnaHupyembie pe3ynbTaThl 0CBOEHUs 06uieobpa3oBaTenbHOi aucuunaunbl B cootsercteun ¢ ®roC CMO u Ha ocHoBe

®roc coo
Kon u MnaHupyembie pe3ynbTaTbl OCBOEHUA AUCLUNAMUHDI

HaMMeHOBaHMe

¢°pM"pyEMb',x 06wme’ IucuunnuHapHbie’

KOMMETEHL NI

OK 01. B yacTtu TpynoBoro BocnutaHusa: - BNageTb  CUCTEMOM  XMMWUYECKMX  3HAHMW,  KOTOpas  BK/KOYaeT:

Buibuparts - TOTOBHOCTb K TPYAYy, OCO3HAaHWE LEHHOCTH | OCHOBOMONAralwWwme MnOoHATUA (XMMUYECKUA 3NEMEHT, aTtoM, 3NeKTPOHHas

cnocoobs MacTepcTBa, Tpypontobue; obonoyka atoma, s-, p-, d-3NeKTpOHHbIe OpOMTaNM aTOMOB, MOH, MONEKYNa,

peweHus 3afad | -  FOTOBHOCTb K  aKTUBHOM  [EATENbHOCTM | BAJIEHTHOCTb, 3NEKTPOOTPULATENBHOCTb, CTENEHb OKUCNEHMUS, XMMUYECKas

npodeccuoHanb | TEXHONOTUYECKOW W COLWANbHOW HanpaBNeHHOCTH, | CBA3b, MONb, MONAPHAA Macca, MONAPHbIA 0ObeM, YrnepopHblit CcKener,

HOM CNocobHOCTb  MHUUMMPOBATb, NNAHMPOBATb U | YHKUWOHANbHAsA rPynNna, paauKkan, u3oMepus, M30Mepbl, FTOMONOrMYECKUIA paj,

[EATENbHOCTU | CAMOCTOATENbHO BbIMONHATL TAKYI0 EATENLHOCTb; | FOMONIOTW, YrNEBOAOPOAb, KUCNOPOA- W a30TCOAEpKallue COeaMHEHUS,

NPUMEHUTENLHO | - MHTEPEC K pa3nuyHbIM cchepam npodeccMoHanbHo | 61MoNorMyecku akTUBHble BeuwecTBa (YrneBoasl, upbl, 6enku), MoHomep,

K pasNnyHbIM [EATENBHOCTH, noAMMep,  CTPYKTYPHOE  3BEHO,  BbICOKOMONEKYNAPHbIE  COEJMHEHUS,

KOHTEKCTaM OsnapeHue YHUBEPCaNbHLIMMU yueOHbIMM | KpUCTANNMYECKas pewWeTKa, TUMbl XMMMYECKMX peakuun (OKUCAUTENbHO-
NO3HaBaTeNbHbLIMU IENCTBUAMMU: BOCCTAHOBUTE/NbHbIE, 3IK30-U IHAOTEPMUYECKME, PEAKLMW WOHHOTO 0OMeHa),
a) 6a3oBble noruyeckme aeicTBuA: pacTBOp, 3NEKTPOAMTBI, HE3NEKTPONWUTLI, INEKTPONUTUYECKAA AMCCOLMALMS,
- CaMoCTOATENbHO thopMyIMpoBaTh W | OKUCNIUTENb, BOCCTAHOBWUTENb, CKOPOCTb XMMMYECKOW peakuuu, XMMUYecKoe
aKTyanusupoBaTb npobnemy, paccMaTpuUBaThb €€ | PAaBHOBECHE), TEOPUM U 3aKOHbI (TEOPUA XMMUYECKOTO CTPOEHUSA OPraHUYeCcKuX
BCECTOPOHHE; sewecrs A.M. bBytneposa, Teopus 3INEKTPOAUTMYECKOW AuccoumaLum,
- yYCTaHaBAMBaTb CYWECTBEHHbIA NpPU3HAK WAKM | nepuoauyecknit  3akoH [.M. MeHaeneesa, 3aKOH COXpaHeHMA MacChbl),

OCHOBAHUA AN CPaBHeHMA, KhaccuuKauum w
06001WeHuns;

- onpefenatb UeAM  NeATeNbHOCTH,
napameTpbl U KPUTEPUN UX JOCTUKEHUA;
- BbIABNATL 3aKOHOMEPHOCTM M NPOTUBOpPEYUA B
paccMaTpuBaeMbiX SBNEHUSAX;

3aflaBaTb

3dKOHOMEPHOCTH, CUMBONUYECKUIA A3BIK XUMUMK, CIJaKTOHOFW-IECI{ME ceBefleHna o
CBOWCTBaX, COCTaBe, NONY4YEHUN U fe3onacHOM WUCNONb30BaHWUW BaXKHEWIIUX
HeopraHn4eckMx W OpraHUYeCKUX BEWECTB B 6bITy n ﬂpaI{TM‘-IeCKOVI
feAaATenbHOCTU YenoBeKa;

- YMETb BbIABNATL XapaKTe€pPHbI€ NPU3HAKKU N B3aMMOCBA3b U3YHYEHHBIX NOHATWHN,
NPUMEHATL COOTBETCTBYKOLWWE NMOHATUA NPU ONUCaHUU CTPOEHWUA WU CBOWCTB




- BHOCUTb KOPPEKTUBbLI B A€ATENbHOCTb, OLEHMBATh
COOTBETCTBME Pe3y/NbTaToB LieNsM, OLEHWUBATb PUCKMU
NoCneACcTBUIA eATeNbHOCTH;

- pa3BMBaTb KPeaTMBHOE MbllWAEHWE NpPU PELIEHWUU
YKM3HEHHBIX Npobnem

6) 6a3oBble UCCcnepoBaTeNbCKUE AeNCTBUA:

- BNafieTb HaBbIKaMK yuyebHO-UCCNeA0BaTENbCKOM U
NPOEKTHOW [EATENbHOCTW, HABLIKAMW Pa3pelleHuns
npobnem;

- BbIABNATb NPUYMHHO-CNEACTBEHHbIE CBA3M M
aKTyanu3upoBaTth 3afgadvy, BblABUraTb runotesy ee
peleHuns, HaxoauTb ApryMeHTbl AN [OKa3aTeNbCTBA
CBOMX VTBEPXAEHWW, 3a4aBaTb NapameTpbl W
KpUTEPUU PeLleHNs;

- dHalM3UpPOBATb NOJIYYEHHbIE B XOAE€ PpPeEWEHUA

3afja4n  pe3ynbTaTbl, KPUTUHECKW OLEHWBATb WX
OOCTOBEPHOCTb, MNPOrHO3MpoOBaTb MW3IMEHEHWE B
HOBbIX YCNOBUAX;

- YMeTb MEPEHOCUTb 3HAHWA B NMO3HABATE/IbHYIO U
NPaKTUYECKYI0 00NACTU XKU3HEAEATENLHOCTY;

- yMeTb WHTErpupoBaTb 3HAHUA M3  PasHbIX
npeaMeTHbIX obnacreit;

- BbIABUTaTb HOBbIE UAIEW, NPEANaraTb OPUrMHaNbHblE
NOAXOfbl U PelIeHUs;

- CNOCOBHOCTb UX UCNONb30BAHUA B
No3HaBATe/NbHOI M COLMANLHON NPaKTHKe

HEOpraHWYecKMX M OPraHMYecKUX BEWecCTB M WX NpeBpalieHuil; BbIABAATL
B3aMMOCBA3b XMMWUYECKUX 3HAHUI C NOHATUAMU U NpPeACTaBNEHMAMU APYrUx
eCTeCTBEHHOHAYUYHbIX NPEAMETOB;

- yMeTb  MCNONb30BaTb  HAaUMEHOBAHWUA  XMMWUYECKUX  COEAMHEHWit
MEeXAYHapOLHOro colo3a TEOPETUYECKON U NPUKNALHON XMMUKU U TPUBHUANbHDIE
Ha3BaHWA BaXKHeWWMX BewWecTB (3TUNEH, aueTuneH, rauuepuH, deHon,
dopManbaerni, YKCycHas KWCNOTa, TAWUMH, YrapHbiid ras, Yraekucablil ras,
aMMMWaK, raweHas M3BecTb, HeralweHas W3BeCTb, NWTbEBAs COJA U ApPYrux),
COCTaBAATb (POPMYNbl HEOPraHUYECKUX U OPraHUYeCcKUX BEWECTB, YpaBHEHMUA
XMMUYECKMX peakuui, 0OBACHATL MX CMbICA; NOATBEPIKAATb XapaKTepHble
XMMUYECKUe CBOWCTBA BELECTB COOTBETCTBYIOWMMKU 3KCNEpPUMEHTAMU U
3anUCAMW YPaBHEHUIA XMMUYECKMX PeaKLMid;

- yYMeTb VCTaHaBNMBATb NPUHAANEKHOCTb M3YYEHHBIX HEOPraHUYeCKUX U
OpraHW4YecKUX BelecTB K ONpefeneHHbIM Knaccam W rpynnam COeauHeHwui,
XapaKTepu3oBaTb WX COCTAaB WM BaXHeWWMe CBOMCTBA; ONpefensTb BUABI
XUMUYECKUX CBA3ei (KOBaNEHTHAsA, WOHHas, MEeTaNIMYeckas, BOJOPOAHasn),
TUNbl KPUCTANMYECKUX PELIETOK BELWECTB; KNacCcUpUUMpoBaTb XUMUYECKME
peakuuu;

- chopMMpoBaTb  MPEACTABAEHWA: O  XMMUYECKOW  COCTaBAAIOWEN
€CTECTBEHHOHAYYHOW KapTUHbI MWUPa, POAW XUMUKM B MO3HAHWUM SABNEHUN
npupofbl, B (HOPMUPOBAHMW MbIWNEHUA UM  KyNbTypbl NMYHOCTH, ee
(GYHKUMOHANBHON FPaMOTHOCTM, HEOOXOAMMON ANA PeleHUA NPaKTUYECKUX
3afla4 M 3KONOrMYyecku 0OOCHOBAHHOIO OTHOWEHWS K CBOEMY 3[10POBbI0 U
NPUPOLHOIA cpefe;

- YMeTb NpPOBOAUTb pacyeTbl NO XUMUYECKMM GOpMynaM M ypaBHEHUAM

XMMUYECKUX  peakuuidt ¢ WUCnonb3oBaHMeM  U3MYECKUX  BENUUMH,
XapaKTepu3yolUIMX BEWECTBA C KONMYECTBEHHOM CTOPOHbI: Macchl, 06bema
(HopManbHble yYCNOBMA) Tra3oB, KONMYECTBA BEWeECTB3; MCMOAbL30BaTh

CUCTEMHbIE XUMWYECKWE 3HaAHWA ANA NPUHATUA peI.IJEHMI‘JI B KOHKPETHbIX
JU3HEHHbIX CUTYaUUAX, CBA3aHHbLIX C BelecTBaMn U UX NPUMEHEHUEM

0K 02.
Mcnonb3oBath
COBpEMeHHble

B 06/1aCTH LEHHOCTU HAyYHOTO NO3HAHUA:
- cpopMUPOBAHHOCTD MUPOBO33peHMA,
COOTBETCTBYIOLLErO COBpPEMEHHOMY YPOBHIO

- yMeTb NJAaHMPOBATb U BbLIMOMHATL XMMUYECKUIA IKCNEpUMEHT (NpeBpalLeHus
OpraHUYeCKUX BEWECTB NPU HarpeBaHuM, MOyYeHUe ITUNEHA U U3YYeHUe ero
CBOWMCTB, KAYeCTBEHHbIE PEaKLNUM HA aNbAerufbl, Kpaxman, YKCyCHYI0 KUCNOTY;




CpenCTBa
NOMUCKa,
aHanusau
WHTepnpeTaLmu
MHDOPMALUK U
MHbOPMALMOHH
ble TeXHONOTUH
Ans
BbINONHEHUA
3apau
npodeccuoHanb
HOM
AeATeNbHOCTH

pa3sBUTMA Haykn W OOILECTBEHHOW NPaKTUKMK,
OCHOBAHHOTO Ha Ananore KynbTyp,
cnoco6CTBYIOWEr0 OCO3HAHWIO CBOEro MecTa B
NONUKYNLTYPHOM MUPE;

- COBEpLEHCTBOBAHWE A3bIKOBOM M YMTATELCKOM
KYNbTYpbl KaK CpeAcTBa B3aMMOAEWCTBUA Mexay
NIOALMU M NO3HAHUA MUPa;

- 0CO3HaHWE LEHHOCTU Hay4yHON AeATEeNbHOCTH,

FOTOBHOCTb  OCYWECTBAATL  MPOEKTHYIO "
UccnenoBaTeNbCKylo NeATeNbHOCTb MHAMBUAYANbHO
W B rpynne;

OBnapeHue YHUBEPCaNbHbIMU yuyebHbIMK

Nno3HaBaTeNbHbIMU AEACTBUAMMU:

) pabota c MHpopMauueil:

- BNAfETb HaBblKaMW MoNyYyeHWs WHGOpMaUUW K3
WCTOYHMKOB  pa3HblX  TWUMOB, CaMOCTOATENbHO
OCYWEeCTBAATb MOMUCK, aHanu3, CUCTEMATU3ALMIO W
WHTepnpeTaunio MHQOPMALMK Pa3NUYHBIX BUAOB W
¢dopm npepcTaBieHUs;

- C037aBaTh TEKCTbI B pa3IMUHbIX hopMaTax Cc y4eToM
Ha3HayeHMAa WHbOpMALMKM M LENeBON ayauTOpUK,
BblOMpan onTumansHyto GopMmy npeacTaBneHus u
BU3yanu3ayuu;

- OUEeHMBaTb  [OCTOBEPHOCTb,
WHpopMauuK, ee COOTBETCTBME
MOPanbHO-3TUYECKUM HOPMAM;

- MCNonb3oBaTb CpeacTBa MHMOPMALMOHHBLIX W

NErMTMMHOCTb
npaBoBbIM U

KOMMYHWUKALMOHHbIX ~ TEXHONOTUA B  pPELIEHUM
KOTHUTUBHBIX, KOMMYHWUKATUBHbIX "
OpraHu3auMoHHbIX  3aja4y ¢ cobnioaeHuem
Tpe6OBaHMIt 3ProHOMUKM, TEXHUKM 6e30nacHoCTH,
TMTUEHBbI,  PecypcocbepexeHns,  NpaBoBbIX W
3TUYECKUX  HOPM,  HOPM  MH(OPMALMOHHOM
6e3onacHoCTu;

fieHaTypauus 6enkoB Npu HarpeBaHWM, UBeTHbIE peakuun 6enKoB; NPOBOAUTHL
peakuuu WOHHOro oOMeHa, onpeaenatb Cpefly BOAHbIX PacTBOPOB,
KauecTBEHHble peakLumn Ha cynbdat-, KapOoHaT- U XNOPUI-aHUOHBI, HA KATMOH
aMMOHM#A; pelaTb 3KCNepUMeHTanbHble 3agayum no Temam "Metannbl" w
"HemeTtannbl") B COOTBETCTBUM C NpaBuNaMU TeXHWKM Ge30MacHOCTU npu
o0paleHnn ¢ BewecTsamm U nabopatopHeiM 060pyAOBaHMEM; NPeACTaBAATh
pe3ynbTaThl XUMWYECKOr0 3KCnepumeHTa B (OpMe 3anucy  ypaBHEHWit
COOTBETCTBYWLMX peakuuid W ¢OpMynMpoBaTh BLIBOALI HAa OCHOBE 3THX
pe3ynbTaTos;

- YMeTb aHaNM3MpOoBaTb XMMUYECKYI0 MHGOPMALMIO, MONYYaEMYI0 U3 pa3HbIX
UCTOYHUKOB (CpefCcTB MaccoBoi MHdopMaumuu, ceTb MHTepHeT u apyrue);

- BNafileTb OCHOBHLIMW METOJAMKU HAYYHOTO MO3HAHWA BELLECTB U XMMUYECKUX
ABNeHuit (HabniogeHne, 3MepeHUe, IKCNEPUMEHT, MOeNIMPOBaHKeE);

- yMeTb MpPOBOAWUTb pacyeTl NO XUMUYECKMM dopMynaM M ypaBHEHUAM

XUMUYECKNX peaKLle C MCcnonbL3oBaHUeEM CbMBW-{ECKMX BENMUYUH,
XapakKTepusyunx selecrtsa C KONWYECTBEHHOM CTOPOHBI: MaccChl, obbvema
(HOpMaﬂbele yC.HOBVIﬂ) ra3oe, KoauyecTtea BelWecTBa; WCNONbL30BaTb

CUCTEMHblE XUMWYECKWE 3HAHWA ONA NPUHATUA pEI.LIEHMﬁ B KOHKPETHbIX
JHU3HEHHbIX CUTYAUWNAX, CBA3AHHbIX C BEWECTBAMM U UX NPUMEHEHUEM




- BNlafieTb HaBblKaMU pacno3HaBaHWA W 3alMUThI
WHGopmMaymuu, UHPopMaLMOHHON 6e30MacHOCTH
NUYHOCTH;

0K 04.
IpdekTnBHO
B3aMMOJENCTBO
BaTb U paboTaTb
B KONIEKTUBE U
KOMaHfe

- TOTOBHOCTb K CaMOpPa3BUTUIO, CAMOCTOATENLHOCTH
U camoonpefeneHuio;

-0BNafleHNEe HaBbIKaMM y4ebHO-MCCeA0BATENLCKOI,
NPOEKTHOM U COLUANLHON AeATENbHOCTH;
OBnageHune yHUBEpCanbHbIMM KOMMYHUKATUBHbLIMK
JeNCTBUAMM:

0) coBMeCTHas AeATENbHOCTb:

- MOHMMATb W  WCNONb30BaTh MpeuMylLecTBa
KOMaHHOW W MHAWBMAYaANbHON PaboThl;

- NpPUHMMATL UENM COBMECTHOW [eATeNbHOCTH,
OpraHu30BLIBATL U KOOPAWHUPOBATL JEeUCTBUA NO ee
LOCTUXEHMWIO:  COCTaBNATb  NAaH  LeNCTBUM,
pacnpefenatb poau C Yy4eTOM MHEHWWA Y4aCTHUKOB
06CyXaaTh pe3ynbTaThl COBMECTHOW paboTsl;

- KOOPAMHUPOBATh U BbIMONHATL PabOTy B yCNOBMAX
peanbHoro, BUPTYalbHOTO W KOMOMHMPOBAHHOTO
B3aUMOJIeNCTBURA;

- OCYILeCcTBNATL  NO3WTUBHOE  CTpaTeruyeckoe
noBefieHWe B Pa3UYHbLIX CUTyaLMUAX, NPOABNATH
TBOPYECTBO U BOOOpaxkeHue, ObiTb MHULMATMBHBIM
OBnajeHue yYHUBEPCANbHBIMM  perynaTUBHLIMMU
NEeNUCTBUAMM:

r) npuHATHe ceba U Apyrux niopei:

- NPUHUMATb MOTMBbLI U apryMeHTbl LPYrUx NloAew
npu aHanu3se pe3ynbTaToB A€ATENbHOCTH;

- NpU3HaBaTh CBOE MPaBO M NPaBo APYrux Niojen Ha
OWNOKM;

- pa3BMBaTh CNOCOBHOCTb MOHUMATb MUP C NO3ULUK
ApYroro 4enoBeka;

- YMEeTb NNAHMPOBATh W BBIMONHATb XMMUYECKMWIA 3KCNepUMeHT (NpeBpalieHns
OpraHMYecKux BeWeCcTB NpU HarpeBaHUW, NoNyYyeHue 3TUIEHa U U3yYeHUe ero
CBOWCTB, Ka4eCTBEHHbIE peakUUW Ha anbAeruibl, Kpaxman, YKCYCHYI0 KUCNOTY;
[leHaTypauus 6enKoB Npu HarpeBaHWU, LBETHbIE peakLuKn 6enkoB; NpPOBOAUTDL
peakuuMm WOHHOro obMeHa, onpefenaTb Cpefly BOAHbIX pPacTBOPOB,
KauecTBEHHbIe peakuumu Ha cynbdat-, KapOboHaT- U XNOPUL-aHUOHLI, HA KATUOH
aMMOHM#A; pelaTb 3KCNepUMeHTanbHble 3apayn no Temam "Metannbl" w
"Hemetannbl") B COOTBETCTBUM C NpaBWNaMu TexHWKM Ge3omacHOCTW npu
obpaleHun ¢ BewecTsamu u nabopatopHbiM 060pYAOBaHMEM; MpPEACTaBAATL
pe3ynbTaTbl XMMUYECKOro 3KcnepumeHTa B OpMe 3anucu  ypaBHEHWiA
COOTBETCTBYIOWMNX peakuMin W ¢OpMyIMpPOBaTh BbIBOAbI HAa OCHOBE 3THX
pe3ynbTaToB




0K 07.
CopencrBoBaTth
COXPaHeHUIo
OKpyXatoLien
cpeasl,
pecypcocbepex
eHuio,
NPUMEHATD
3HaHKA 06
W3MEeHeHUM
KNuMaTa,
NPUHLMNBI
bepexnueoro
NpOV3BOACTBA,
3 eKTUBHO
NEeNCTBOBaTh B
ype3BblYanHbIX
cUTYyaLnax

B o6nacTu 3K0N0rMYecKoro BOCNUTaHUA:

- chOpMUPOBAHHOCTb 3KONOTUYECKON KYNbTypbI,
MOHUMAHUE BAUAHUA COLMANIBHO-3KOHOMUYECKUNX
NPOLECCOB HA COCTOAHUE NPUPOLHON M COLMANBHON
cpefbl,  0CO3HaHMe  rnobanbHOro  Xapaktepa
3KONOrMYecKux npobnem;

- MNaHWpPOBaHWE U OCylecTBNeHue JenCcTBUA B
OKpyalolleil cpeae Ha OCHOBE 3HaHUA Lenew
YCTOMNYMBOroO pa3BUTUA YeN0BeYeCTBa;

aKTUBHOE HenpuAThe LeilCTBUMA, NPUHOCALLUX Bpeq,
OKpyXatweWn cpeae;

- YMeHWe NporHo3nMpoBathb
3IKONIOrMYecKne mnocneacTeua
AEWCTBUIA, NpeAoTBpaLaTh UX;
- paclumpeHue onbiTa AeATENbHOCTU 3KONOrMYECKOW
HanpaBNEHHOCTH;

- OBNlafieHNe HaBblKaMK yyebHo-UccneaoBaTenbCKom,
NPOEKTHOM U COLMANbHOI JEATENLHOCTH;

H66ﬂar0ﬂpMﬂTHbIe
npeaAnpUHUMaeMblx

- chopmupoBaTb  MpeACTaBNEHMA: O  XUMUYECKOW  COCTaBisiowei
€CTeCTBEHHOHAYYHOW KapTUHbI MWUPa, POAWM XUMUM B MO3HAHWUM SBIEHUN
npupogbl, B (OPMUPOBAHUW MbIWAEHUA UM  KyNbTYpbl JIMYHOCTH, €€
(GYHKLUMOHANBHON TPAaMOTHOCTH, HEOOXO[UMOW ANA PeleHUs NPaKTUYeCKUX
3afla4 M 3KONOrMyeckn 0OOCHOBAHHOTO OTHOWEHUA K CBOEMY 3[0POBbLI0 W
NpUpOLHOIi cpefe;

- yMeTb cobntoaaTh NpaBuna IKONOTMYECKM LienecoobpasHoro noBefeHus B
ObITYy M TPYAOBOW AEATENLHOCTU B LENAX COXPAHEHUA CBOEro 3[0POBbA U
OKpYyatoLiei NpUpoLHON Cpefibl; Y4UTbIBaTb ONACHOCTb BO3AENCTBUA HA XWBble
OpraHW3Mbl onpefeneHHbIX BEWeCTB, NOHUMAsA CMbICN NOKasaTens npegenbHoi
[ONYCTUMOI KOHLEHTpaLuK

nK°....




2. CTPYKTYPA W COJEPYXAHWE OBLIEOBPA30BATENIbHOW ANCUUNAUHDBI «XUMWUA»

2.1. 06bem gucuunauHbl M BUAL y4ebHOU paboTol

Bup yuebHoi pabots

06veMm B yacax

06bem obpa3oBaTenbHOM NPOrpaMMbl JUCLUIIUHBI 72
B T.4.

OcHoBHOe copiepxaHue 64
BT.4.:

TeopeTuyeckoe obyyeHue 30
npaKTMyecKue 3aHATUA 24
nabopaTopHble 3aHATUA 10
MpogeccmoHanbHO-OpUEHTUPOBAHHOE COAAepKaHUe (cofepKaHue 6

NPUKAARHOTO MOAYNA)

BT.4.:

TeopeTuyeckoe obyyeHue 2

npakTMyecKue 3aHATUA 4

[pomesxyTouHas atTecTayus (3ayer) 2
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2.2. TemaTUYeCKHUiA NNaH U cofepaHne AUCUUNIUHBI

HaumeHoBaHue CopepxaHue yyebHoro marepuana (0CHoOBHOe M NpoeCcCMOHaNLHO-OPUEHTUPOBAHHOE), 06LeM Y4aCOoB Gopmupyembie
pa3fienos u Tem nabopaTopHble U NPAKTUYECKUE 3aHATUSA, NPUKNA[HOW MOAYb KOMNeTeHLuu
1 2 3 4
OcHoBHOe cofiepxaHue 64
Paspen 1. OcHoBbI CTpOEHMsA BewecTBa 6
Tema 1.1. OcHoBHOe copepxaHue 4 0K 01
CTpoeHue aTomoB
XUMUYECKUX TeopeTtuyeckoe obyyeHune 2
3M1EMEHTOB ¥ - -
npupoaa CoBpeMeHHaa mogenb cTpoeHna atoma. CUMBONMYECKUIA A3bIK XUMUU. XUMUYECKUIA INEMEHT. INEKTPOHHAA
XUMUYECKOL KOHhuUrypauua atoma. Knaccudukauua xumuueckux IneMeHTOoB (s-, p-, d-anemeHTsl). BaneHTHble »
CBA3M 3N1eKTPOHbl. BaneHTHOCTb. INEKTpPOHHAA NpUpPOJAa XMMUYECKOW CBA3KU. INEKTPOOTpULATENbHOCTb. Bupabl
XMMUYECKOM CBA3M (KOBaneHTHasn, MOHHasA, MeTananyeckas, BofopoaHas) u cnocobsl ee 0bpa3oBaHus
lpakTnyeckmne 3aHATUSA 2
PelweHue 3afaH1it HA UCNOb30BAHME XUMUYECKON CUMBOIMKKM U Ha3BaHUI COEAMHEHUI NO HOMEHKNAType
MeXyHapOAHOro CO3a TEOPETUYECKON U NPUKNAAHON XMMUKM U TPUBUANBHBIX HA3BAHUIA ANA COCTaBNEHUA
XMMUYECKUX (OPMYN ABYXaTOMHbIX COeAWHeHWI (OKCcuAoB, cynbdUAOB, TMAPWULOB W T.M.) U APYrux
HEeOpraHW4yecKux CoeMHeHUN OTAeNbHbIX KNacCoB. 2
lpakTMyeckne 3apaHuA Ha yCTaHOBNEHWE CBA3W MeXJy CTPOEHWEeM aTOMOB XMMUYECKUX 3NEMEHTOB U
NnepuMoguyYecKuM M3MEHeHWeM CBOWCTB XMMMYECKUX 3/1EMEHTOB W UX COEAMHEHWN B COOTBETCTBMU C
nonoxeHuem lepuognueckoi cucTemsl.
Tema 1.2. OcHoBHOe copepxaHue 2 0K 01
MNepuogunyeckuii 0K 02
3aKoH M Tabauya | [IPaKTMYecKue 3aHATHA 2
[.\1. Menpeneesa »
Mepuoanyeckas cuctema xumuyecknx anemeHtoB [1.1. MeHgeneesa. Pusnuyecknit cMmbich
Nepuopmnyeckoro 3akoHa [1.1. MenpeneeBa. 3aKOHOMEPHOCTM U3MEHEHWA CBOMCTB XMMUYECKUX 2

3NEeMEHTOB, 06p33yEMbIX UMW NPOCTbIX N CNOXKHbBIX BEWECTB B COOTBETCTBUU C NONOKEHNEM XUMWUYECKOTO
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anemeHTa B [lepuoguyeckoit cucteme. MupoBo33peHyeckoe 1 Hay4yHoe 3HaveHue lepuoguyeckoro
3akoHa [1.M. Menpeneesa. lporHosel [I.. MenpeneeBa. OTKpbITUE HOBbIX XMMUYECKMUX INEMEHTOB.
PelweHune NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3aALUIO XUMUYECKUX
anemeHToB «MeTannnyeckune / HeMeTanIM4eCKMe CBOWCTBA, INEKTPOOTPMLATENLHOCTL XMMUYECKUX
3NE€MEHTOB B COOTBETCTBUU C UX 3NEKTPOHHLIM CTPOEHUEM U MONOKEHUEM B NEPUOJMYECKON CUCTEME
xumuyeckux anementos [1.1. MeHgeneesa»

Pa3zpen 2. XuMnyeckue peakuuu 10
Tema 2.1. Tunol OcHoBHOe copepaHue 4 0K 01
XUMUYECKNX
peakuui TeopeTtnyeckoe obyyeHue 2

Knaccudumkaums v TUNbI XMMUYECKUX PeakLMii C yYacTuem HeopraHuyeckux seuects. CoctaBnenue

YPaBHEHWI peakunin COeUHEHUS, Pa3NIOKEHUA, 3aMelLlleHns, 0OMeHa, B T.4. peakLmnil ropeHus, OKUCNeHUA-

BOCCTAaHOBMEHUSA.

YpaBHeHMA okucneHna-soccTaHoBneHua. CreneHb okucneHua. OKMCAUTeNb M BOCCTAaHOBUTESb. 2

CoctaBneHue U ypaBHUBAHWE OKUCNUTENBHO-BOCCTAHOBUTENbHbIX PEAKLUIA METOJOM 3EKTPOHHOIO

6anaHca. OKMCAUTENbHO-BOCCTAHOBUTENLHBIE PEAKL MK B NPUPOAE, NPOU3BOCTBEHHBIX NPOLeccax

KWU3HeaeATebHOCTU OPraHU3MOB

MpakTnyeckmne 3aHATUA 2

KonnyectBeHHble OTHOWeEHUA B XUMUKU. OCHOBHble KONMYECTBEHHbIE 3aKOHbl B XWMWW U pacyeTbl Mo

YPaBHEHUAM XMMUYECKUX peakumit. Monb Kak eguHuua KonmyecTBa BewecTBa. MonapHas macca. 3aKoHbl

COXpaHeHWUs Maccbl M 3Hepruu. 3akoH Aeoragpo. MonspHoit ob6vem rasos. OTHOCMTENbHAs NNOTHOCTb 2

ra3oB. PacyeTbl no ypaBHEHWAM XMMUYECKUX PEAKLMUW C MCMONb30BAHUEM MacChl, 06bema (HopmanbHble

yCNnoBuA) ra3o., KONMYECTBa BelLecTsa
Tema 2.2. OcHoBHOe copepaHue 4 OKo01
INeKTponUTUYECKa 0K 04
S ANCCOUMALMA W TeopeTtnyeckoe obyyeHue p.
WOHHbIA 0BMeH

Teopusi 3NEKTPONUTUYECKOW Auccoumaumu. WOHbI. INEKTPONUTHI, HEINEKTPOAWUTbI. Peakuunm WOHHOrO

obmeHa. CoctaBneHue peakyuit MOHHOTO OOMeHa MyTeM COCTABNEHWUSA UX MOMHbIX U COKPALLEHHbIX MOHHbIX 2

ypaBHEHMﬁ. KncnoTHo-0CHOBHbIE peakuuu. 3a,ﬂ,aHMﬂ Ha COCTaBNneHUe MOHHbIX pea}{uuﬁ

13




JNlabopatopHble 3aHATUA

JNlabopatopHas paboTa “Tunbl XMMUYECKNUX peakumin”.
WccnepoBanue TMNOB (N0 COCTaBY U KOAMYECTBY UCXOAHBIX M 06Pa3yioWKUXCs BEWECTB) U NPU3HAKOB

XMMU4eckux peakuui. [lposefeHne peakuuii MOHHOro obMeHa, onpeaeneHune cpefbl BOAHbIX PaCTBOPOB. 2

3afaHus Ha COCTaBNEHUE MOHHbIX peakLmnii
KoHTponbHas C

TpoeHMWe BelecTBa U XUMUYECKMe peakLum 2

paboTa 1
Paspen 3. CTpoeHue u cBoOWCTBa HEOPraHMYECKUX BEWECTB 16
Tema 3.1. OcHoBHOe copepxaHue 4 0K 01
Knaccudukauums, 0K 02
HOMEHKAATYPa U TeopeTuueckoe obyyeHue 2 1K....
CTpoeHue .
HEOpraHUuecKHX peameT HeopraHuveckon xummumn. Knaccudukauua HeopraHmyeckux sewecTs. [IpocTbie U cnoXHble
BellecTs BewecTBa. OCHOBHbIE KNACChI CIOXKHbIX BEWECTB (OKCUAbI, TMAPOKCUAbI, KUCNOTbI, conu). B3aumocss3b

HeopraHu4eckux BewecTs. ArperaTHble COCTOAHMA BewecTBa. Kpucrtannuyeckue n amopgHble BewwecTsa.

Tunbl KPUCTANMYECKUX PELIETOK (aTOMHAsA, MONEKYNAPHasA, MOHHAA, MeTanMyeckas). 3aBUCMMOCTb 2

(M3M4ecKnx CBOMCTB BeLeCTBa OT TUNa KPUCTaNNUYeCcKon peleTkn. 3aBMCUMOCTb XUMUYECKON

aKTMBHOCTM BELLECTB OT BUAA XMMUYECKON CBA3M U TUNA KPUCTANNMYeCKO peweTkun. [puumnHb

MHOroo6pa3sus BellecTs

MpakTnueckmne 3aHATUA 2

HomeHknaTypa HeopraHM4YecKux BelecTB: Ha3BaHWe BelecTBa MCXOAA U3 UX XUMUYECKOH hopMynbl Unu

COCTaBNeHWE XMMUYEeCKON OPMYbI UCXOAA U3 HA3BaHWA BelecTBa no mexayHapopHoi (MIOMAK) nnu

TPUBWUANbHOWM HOMEHKNAType.

PeweHune npakTMyeckux 3afaHui no KnaccMuKaumu, HOMEHKNAType M XMMWYECKUM opMmynam

HEOPraHUYeCKMX BelecTB Pa3NUyHbIX KNaccoB (YrapHbli ra3, yreKUcnblii ras, aMMuack, raeHas u3BecTs, 2

HeralweHas U3BeCTb, NUTbEBAA COAA W APYrMX): Ha3biBaTb W COCTaBNATL HOPMYJIbI XMMUYECKUX BELLECTB,
onpefenaTb NPUHAANEKHOCTb K Knaccy.

NcTouHuKM xummuyeckon nHdopmauum (cpeacts MaccoBoi uHgopmauum, cetb MHTepHeT u apyrue). Mouck
MH(OPMAL MK NO HA3BAHMAM, MAEHTU(UKATOPAM, CTPYKTYPHLIM hopMynam
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Tema 3.2. Qusuko- | OcHoBHOe coaepxaHue OK 01
XUMUYECKHE OK 02
cBOIiCTBa Teopetnueckoe obyyenue 1K....
HeOpraH14yecKnx y
BellecTs Metannbl. 06wwme dwu3mnyeckne U xumuyeckume coicTBa MetannoB. Cnocobbl nonyyenus. 3HayeHue

MeTaNNoB U HEMETANIOB B MPUPOAE U XKU3HEAeATeNbHOCTM YenoBeKa U opraHu3moB. Koppo3usa meTannos:

BUbl KOPPO3UK, CNOCOOLI 3aLLKUTLI METANNOB OT KOPPO3UM

Hemetannsl. O6bwue dusnyeckme u xumnyeckne CBOMCTBA HeMeTannoB. TUNKUYHbIE CBOICTBA HEMETANIOB

IV- VII rpynn. Knaccudmkauus v HOMEHKnaTypa coefuHeHuit Hemetannos. KpyroBopoTbl GMOreHHbIx

3NeMEeHTOB B Npupoge

XUMUYecKne CBOINCTBA OCHOBHBIX KAaCCOB HEOPraHWYeCcKux BelecTs (OKCUAOB, TMAPOKCUAOB, KUCNOT,

coneit U ap.). 3aKOHOMEPHOCTW B U3MEHEHUU CBOWCTB NPOCTbIX BEWECTB, BOAOPOAHbIX COEANHEHUNA,

BbICLWIMX OKCMAOB U TMAPOKCUAOB

MpakTuueckmne 3aHATUA

CocTaBneHve ypaBHEHWNI XMMUYECKNX PeaKLMI C y4acTUeM NPOCTbIX U CIOXKHbIX HEOPraHUYeCKMX BeLecTB:

MeTaNNoB W HEMETaNnoB; OKCM[0B METaNNoB, HEMETaNA0B U aMOTEPHbIX 3NEMEHTOB; HEOPraHMYeCcKuX

KWCNOT, OCHOBAHUI 1 aMhOTEPHBIX TMAPOKCU0B; HEOPraHWYeCKUX CONEN, XapaKTepU3yIoLmnX X CBOMCTBA.

PeweHne npaKTUKO-OPUEHTUPOBAHHLIX TEOPETUYECKUX 33afaHMI Ha CBOWCTBA, COCTaB, MOJy4YeHUe U

be3onacHoe UCNoNb30BaHWE BaXKHEWWNX HEOPraHUYeCKMUX BeLecTB B ObITY M NPAKTUYECKO AeATeNbHOCTH

yenoBeka
Tema 3.3. OcHoBHOe copepxaHue OK 01
WpeHTudukayus 0K 02
HeopraHuyeckux JlabopatopHbie 3aHATHA OK 04
BellecTs

JlabopatopHas paboTta «MpeHTUdMKaLKUA HeopraHUYeCKMX BELLeCTBy.

PeweHnne 3KCNepMMEHTaNbHbIX 334a4 N0 XMMWYECKUM CBOMCTBAM METanjioB M HEMETannoB, Mo
pacno3HaBaHUiO U MNONYYEHUIO COEAUHEHUIA METANNOB U HEMETANOB.

NpeHTUdUKALMA HeopraHMYecKMX BEUECTB C MCNONb30BaHWEM UX (U3UKO-XUMUYECKUX CBOWCTB,
XapaKTepHbIX KaYeCTBeHHbIX peakumii. KayecTBeHHble peakuumn Ha cynbdat-, kapboHaT- U XN0pUa-aHUOHBI,
Ha KaTMOH aMMOHMUA
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KontponbHas

paora 2 CBoWCTBA HEOPraHUYECKUX BELECTB 2
Paspen 4. CTpoeHue M CBOMCTBA OPraHMYECKUX BEWECTB 24
Tema 4.1. OcHoBHOe cofiepKaHue 4 0K 01
Knaccndumkaums, fK...
CTpOEHMUe 1 TeopeTuyeckoe obyyeHue 2
HOMERKNIaTypa MNoseneHWe U pa3BUTUE OPraHUYECKO XUMUU KaK Hayku. [peameT opraHuyeckoi xumun. Mecto u
OpraHU4ecKux 3HaYeHNe OPraHNyecKol XMMUN B CUCTEME CTECTBEHHbIX HayK.
BelecTe X1MUYecKoe CTPOEHUE KaK NOPAJOK COeJUHEHWUA aTOMOB B MONIEKY/IE COMNACHO UX BaNeHTHOCTU. OCHOBHbIe
MONOMEHUS TEOPUU XMMUYECKOTO CTPOEHMA OpraHuyeckux coeauHeHuii A.M. bytnepoBa. YrnepopHbiit
CKeNeT OpraHM4yecKoi Mofekynbl. 3aBUCMMOCTb CBOWCTB BELLECTB OT XMMWUYECKOrO CTPOEHUA MONEKYI. )
N3omepus u usomepsl.
MoHATHe 0 dyHKUMOHaNbHOW rpynne. Pagukan. MpuHUMNLI KNAacCUUKALUM OpPraHUUYECKUX COeAUHEHMIA.
MeXayHapoAHas HOMEHKNaTypa W NPUHLKMBI HOMEHKNATYpPbl OpraHM4Yeckux coepuHeHui. MoHATHe 06
a30TCofepKalLMX COeAMHEHUAX, BUONOTMYECKM aKTUBHBIX BellecTBax (yrneBofax, xupax, benkax u ap.),
BbICOKOMOJNIEKYNIAPHbIX COUHEHUAX (MOHOMEP, NONMMEP, CTPYKTYPHOE 3BEHO)
MNpakTuyeckmne 3aHaTuA 2
HomeHKnaTypa opraHMYeckux COefMHEHWIn OTAENbHbIX KNAcCOB (HACHIUWEHHbIE, HEHACbIWEHHblE W
apoMaTuyeckue yrneBOfOpoAbl, CNUpPTbl, EHOMbl, anbernibl, KeToHbl, KapboHOBblE KMCAOTbI M Ap.)
CocTaBneHMe NOJHbIX M COKPALLEHHbIX CTPYKTYPHbLIX GOPMYN OpraHUYECKUX BELECTB OTAENbHbIX KNacCoB, )
MCNONb3YA UX Ha3BaAHWA NO CUCTEMATUYECKOI U TPUBUANbHOI HOMEHKNAType (3TUNEH, aLeTUNEH, TNULEPUH,
deHon, dopmanbperug, yKcycHas KUcnoTa, rauumH). PacuyeTsl mpocTeiiweid dopMmynbl OpraHUYecKoil
MOJNEKYNbl, UCXOAA U3 3NeMeHTHOro cocTasa (B %)
Tema 4.2. OcHoBHOe copepaHue 12 0K 01
CeoncTea 0K 02
opraHnyeckmx Teopetuyeckoe obyyeHue 6 OK 04
COeUHEHNH K. ..

OU3UKO-XMMUYECKME CBOWCTBA OpraHUMYecKUX COeAMHEHW OTAeNbHbIX KnaccoB (0cobeHHOCTH
KnaccudUKaLUM U HOMEHKNATYpbl BHYTPU Knacca; roMonoruyeckuii pag u obuwas dopmyna; nsomepus;
¢um3nyeckue CBOIWCTBA; XMMUYECKUE CBOWCTBA; CNOCOOLI NOMyYeHHsA):
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— npefenbHble YrneBOAOPOAbl (ankaHbl M LWKNOaNKaHbl). [OpeHMe MeTaHa Kak OAWMH M3 OCHOBHbIX
WCTOYHMKOB TENNa B MPOMbIWAEHHOCTU W BbiTy. CBOIMCTBA NPUPOAHbLIX YrNEBOLOPOAOB, HAXOMXaAeHUe B
NpUpofe ¥ NPUMEHEeHUEe aNKaHoB;

— HenpepenbHble (aNKeHbl, aANKWHBI U anKagueHbl) U apomaTUyeckue yrneeodopopsl. fopeHue aueTuneHa
KaK UCTOYHUK BbICOKOTEMNEPATYPHOrO NNAMeHU N5 CBAPKU U PE3KWU METanNoB

— KMCNOPOACOAepKallue coefuHeHns (CnupTbl U GeHONbl, KAPOOHOBbBIE KUCNOTbI U 3UPEI, aNbAeruasl 1
KETOHbI, Xupbl, yrneBofbl). MpakTuyeckoe npuMeHeHWe ITUNEHTIMKONSA, FMLEpUHa, heHona. NpumeHeHune
dopMmanbaeruaa, aueTanbAerua, YKCYyCHOW KUCnoTbl. Mbina Kak conu BbICWWX KapOOHOBLIX KUCIOT.
Motowme cBoicTea Mbiia

- a3oTcoAepxalue coefuHeHus (aMUHbI U aMUHOKUCNOTHI, 6enku). BeicokoMonekynspHele coegnHeHus
(CMHTETUYECKMe W BUONOrMYeCcKU-aKTUBHbIE). MOHOMep, nonumep, CTPYKTYpHOe 3BeHO. MonuMepusauus
3TUJIeHA KaK OCHOBHOE HanpaBNeHWUe ero UCnoib30BaHUs.

[eHeTUYEeCKan CBA3b MeX /Y KNaccaMu OpraHuyecKkux CoeiMHeHM

I'Ipal{mqecuue 3aHATHUA

CeoiicTBa opraHnyeckux COeAMHEHNIt OTAeNbHbIX KNaccoB (TPMBUANbHAA U MEXAYHAPOAHAA HOMEHKNATYpa,
XMMUYECKMe CBOMCTBA, cnocobbl noayyeHus): npepenbHble (anKaHbl W LMKIOANKaHbl), HenpeaenbHble
(ankeHbl, aNKUHBI M aNKaMEHBI) U ApOMATUYECKUe YrNEeBOAOPOAbI, CUPTLI U heHONbI, KAPOOHOBbIE KUCNOTHI
W 3(UpBl, anbAernabl U KETOHbI, aMUHbI U AMUHOKMCNOTbI, BbICOKOMONEKYNAPHbIE COeANHEHMA. 3ajaHNA Ha
COCTaBNEHWE YPAaBHEHWI XUMMYECKUX PeaKLMil C yyacTMeM OpraHWUYecKUX BEWecTB Ha OCHOBAHUM WX
COCTaBa W CTPOEHMUA

CoctaBneHue cxem peaKuMﬁ (B TOM YMUChe No NPepNoOXKeHHbIM LENOYKaM H}DEBpaLLI,EHMﬂ), XapaKTepusylowmnx
XUMUYECKHe CBONCTBA OpraHU4eCcKux COeiUHEHUI OTAENbHbIX KNaccoB, cnocobbl ux nony4yeHna U Ha3BpaHue
opraHu4yecKnx COeIMHEHMI NO TpVIBVIa.ﬂbHOVI nnu Me}K,quapo,u,Hoﬂ CUCTEMATUYECKOM HOMEHKNaType.
Pewenune NPaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKNX 3alaHWi Ha CBOWMCTBA OpraHn4ecKmnx coeNHEeHUN
OTAENbHbIX KNaCCOB

Na6opatopHas pabora

JlabopatopHas paboTa “lpeBpaweHns OpraHMyecKux BeWeCTB NPU HarpeBaHumn".
MonyyeHue 3TMUNEHA U U3yYeHUe ero CBOWCTB. MoaenmpoBaHue MONEKYN U XMMUYECKUX NpeBpalleHUi Ha
npUMepe 3TaHa, 3TUNEH], aLEeTUIEHA U ap.
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Tema 4.3. OcHoBHOe copepaHue OKo01
NaeHTudmKauus 0K o2
OpraHuyecKunx TEOPETM'-IECKOE oﬁyquue 0K 04
BELLECTB, UX MK. ..
3HaYeHME ! BuoopraHuueckune coeguHenus. NpumeHenue u Guonormyeckas pons yrnerooB. OkMcneHue yrnesoaos
npUMeHeHMe B — WCTOYHMK 3HEpPrum XuBblXx opraHusmoB. 06nacTM npumeHeHUA aMMHOKKUCNOT. [peBpalieHus 6enkos
6LITOBON U nuwu B opraHusme. buonoruyeckne dyHkuum OGenkoB. buonoruyeckne @yHKUMM XupoB. Ponb
NPOU3BOACTBEHHOI | OPFAHUYECKOM XMMUM B PeLIEHMH npo6nem nuwesoi 6e3onacHoOCTy
LeATeNbHOCTH . N

Ponb opraHM4ecKoil XMMuUK B pelleHnn npobiem sHepreTuyeckoi 6€30nacHoOCTH, B pa3BUTUN MEAULIMHBI,
Henosexa CO3laHUM HOBbIX MaTepuanoB, HOBbIX UCTOYHUKOB 3IHEPruM (anbTepHaTUBHbE UCTOYHWUKU IHEPrum).

OnacHoCTb BO3[EiCTBUA HA IKMBble OPraHU3Mbl OPraHUYeCKMX BeLeCcTB OTAENbHbIX KNACCOB

(yrneBopopoabl, CNMpPTbl, (EHONbl, XNOPOpPraHUYecKWe NpoU3BOLHbIE, anbAeruibl W [p.), CMbICH

noka3satens npefenbHo LONYCTUMOI KOHLEHTpaLuu

JlabopatopHbie 3aHATUSA

JlabopatopHas paboTa: “MaeHTuduKauma opraHuYecknx coelMHeHMI 0TAeNbHbIX Knaccos”

NpeHTuduKauma opraHM4yeckux COeMHeHWR OTAENbHbIX KNnaccoB (Ha MpuMepe anbernaoBs, Kpaxmana,

YKCYCHOW KWUCNOTbI, 6ENKOB U T.N.) C UCNONb30BaHMEM UX (HU3UKO-XMMUYECKUX CBOWCTB U XapaKTepPHbIX

KauecTBEHHbIX peakuui. [leHaTypauus 6eka npu HarpeBaHuu. LipeTHble peakyuu 6enkos. BosHukHoBeHUE

aHaNUTUYeCKOro CUrHaNa C TOYKM 3pEeHNA XMMUYECKUX NPOLLeCCOB NpU NPOTeKaHUM KaYeCTBEHHOW peakLuy,

nossonsaiowein naeHTMHULMpPOBaTh NPeAN0KEHHbIE OpPraHMYecKue BelecTsa
KoutposbHas CTpyKTypa 1 CBOIACTBa OpPraHMYeCKMX BEWECTB
pa6ota 3 pyKTyp P .
Paszpen 5. KuHeTuyeckue u TepMoiMHAMUYECKUE 3aKOHOMEPHOCTU NPOTEKAHUA XUMUYECKUX peaKLui
CkopocTb OcHoBHOe copepxaHue OK 01
XUMUYECKUX 0K 02
peakumi. fiK...
Xumnyeckoe
paBHOBecHe
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TeopeTuueckoe obyueHue

CkopocTb peakuuu, ee 3aBUCMMOCTb OT PasNUYHbIX (AKTOPOB: NPUPOLbI Pearupylolinx BelecTs,
KOHLEHTpaLUMK pearupyloLmx BewecTs, TeMnepaTypbl U NIOWaAU peakLMOHHOM NoBepxHOCTU. Tennosble
3 PeKTbl XUMUYECKUX PeakLMid. IK30- U IHAOTEPMUYECKUE, PeaKLMH,
06paTUMOCTb peakuuid. XMMUYeCKoe paBHOBECHE U ero CMelieHue Nog AeACTBUEM pasNuyHbIX (akTopos
(KOHLEHTpaLMs peareHToB UM NPOAYKTOB peakuuu, AaBieHne, TeMnepaTypa) Ans CO3AaHUA ONTUMANbHbIX
YCNI0BWIA NpOTEKAHUA XuMUueckux npoueccos. Mpunuun Jle Watense

MpakTnueckne 3aHATUA 0K 01
OK 02
PeweHune npakTUKO-OPUEHTUPOBAHHbIX 3ajaHMNIt HA aHaNU3 GaKTOPOB, BAUAIOLWUX HA U3MEHEHUE CKOPOCTH MK. ..
XMMUYECKOW peakLmu, B T.4. C NO3ULMIA IKONOrMYecku LenecoobpasHoro noseaeHus B GbITy U TpYyAOBOIA
AeATeNbHOCTU B LenAx COXPaHeHWUs CBOEro 30pOBbA U OKpYXatoWen NpUpoAHON cpefpbl.
PeweHue NpakTUKO-OPUEHTUPOBAHHbBIX 3aaHUI Ha NnpuMeHeHue npuHuuna Jle-latense gna HaxoxaeHus
HanpaBfeHUA CMELLeHNA PaBHOBECUA XUMUYECKOWM peakuun 1 aHanu3 hakTopoB, BAUAIOLUX Ha CMelleHune
XUMWUYECKOro paBHOBECUA
Paspen 6. Pacteopsl
Tema 6.1. OcHoBHOe copiepaHue 0K 01
MoHaTune o OK 02
pacTBopax Teopetnueckoe obyyenue 0K 07
PactBopeHue kak @u3nko-xummuyeckmnit npouecc. Pacteopel. Cnocobbl npurotoBneHUs pacTBOPOB. flK...
PactBopumocTe. MaccoBas pgons pacTBopeHHoro BelecTtsa. CMbicn nokasaTtens npegenbHo AONYCTUMONA
KOHLEHTpaLMK W €ro UCNONb30BaHUE B OLEHKE 3KON0rMYeCcKoit 6e3onacHocTy.
MpaBuna 3konoruyecku uenecoobpasHoro nosefeHWs B ObITY U TPYAOBOW [eATENLHOCTM B Lensx
COXpaHEHWsA CBOEro 3[0POBbA W OKpYXKaloLWeid NpupoAHON cpeabl; ONAacHOCTb BO3JEACTBUA HA KUBblE
OpraHu3Mbl OnpefeneHHblX BelecTB.
PeweHne npakTMKO-OpMEHTUPOBAHHBIX PACUETHbIX 3aflaHWii Ha pacTBOpPbI, UCMONb3yeMble B ObITOBOW M
NPOW3BOACTBEHHOW JeATENbHOCTH YeOBEKa
OcHoBHOe copiepxaHue 0K 01
OK 02

NabopartopHbie 3aHATUA

19




Tema 6.2. JlabopatopHas paboTta «[lpurotoBneHue pacTBOpoB». OK 04
Wccneposanue MpurotoBneHue pacTBOpOB 3afaHHON (MaccoBoil, %) KOHLeHTpauuu (C NPaKTUKO-OPUEHTUPOBAHHbLIMU P fK...
CBOVICTB pacTBOpPOB |BOMPOCaMu) 1 onpeaeneHue Cpefbl BOAHbIX pacTBOPOB.

Pewenune 3agay Ha NpuroToBneHne pacTBopoB
MNpodeccmoHanbHO-0pUEHTUPOBAHHOE CoflepaHue (coepKaHue NPUKIAAHOTO MOAYNA)
Paspen 7. Xumusa B GbiTy U NPOM3BOACTBEHHON A€ATENBHOCTH YeNoBeKa 6 0K 01

OK 02

Xumus B GbITy 1 OcHoBHoe copepxaHue 6 0K 04
NPOU3BOACTBEHHON 0K 07
[eATeNbHOCTU TeopeTuueckoe obyyeHune 2 K
yenoBeka

HoBewme AOCTUKEHWUA XMMUYECKOW HAYKM M XUMWUYECKOH TexHonoruu. Ponb xumuu B obecneyeHuu

3KONOrNYEeCKON, IHEPreTMYeCKOW U nuweBoi 6e3onacHoCTH, pasBUTUM MeauumMHbl. [paBuna noucka u P

aHanM3a XMMUYeCcKoi MHOPMaLUM U3 Pa3NMYHbIX UCTOYHMKOB (HayyHas U yuyebHO-Hay4YHan nuTepaTypa,

cpefcTBa MaccoBon MHbOpMaLUK, ceTb MIHTepHeT)

[pakTU4eckmne 3aHATUA

Mouck u aHanu3 KeWcoB O MPUMEHEHWM XUMWYECKMX BELWeCTB W TEeXHONOrMW C yyeToMm Oyayuwen

NpoheccMoHanbHOM AeATENbHOCTU NO TEMAM: BaXKHEWWWe CTPOUTENbHbIE MATEpPUanbl, KOHCTPYKLMOHHbIE

MaTepuanbl, KPackW, CTEKNO, KepamuKa, maTtepuansl AAA 3NEKTPOHWKMW, HAHOMaTepuanbl, TEKCTUNbHbIE 4

BOJIOKHA, UCTOYHUKW 3IHEPruM, OpraHMYeckue W MUHepanbHble yAoOpeHUs, NeKapCTBEHHbIE BelLecTBa,

bbiToBaA XUMMA.

3awwuTa: lpeacraBneHune pe3ynsTaTtoB pelleHns Keicos B GOpMe MUHKU-A0KNAAA C Npe3eHTalnen

MpomexyToyHas aTTecTauusa no gucumunamHe (3ayer) 2

Bcero 72
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3 YCNIOBUA PEANIU3ALUU NPOTPAMMbI YYEEHOW OUCLIUMIUHDI

MarepuanbHo-TexHM4Yeckoe obecneyeHue
Peanusaums nporpammsl AUCUMNANHbI TPEOYET Hannuua yyebHoro KabuHeTa
€CTeCTBEHHO-HaYYHbIX ANCLUNAUH
ObopydosaHue yyebHo20 KabuHema:
— Mocapo4Hble MmecTa No KoanyecTsy obyyatoLmxcs;
— paboyee mecTo npenosasaTens;
— MapKepHas A0CKa;
— KOMNAEKT y4ebHO-HarnaaHbIX NOCO6MiA M NNAKATOB NO AUCLMNANHE

TexHu4yecKkue cpedcmesa oby4yeHus:
— MynbTUMeAniHoe 060pya0oBaHME(NPOEKTOP, IKPAH);
- NEepPCOHaNbHbI KOMNblOTEP (CUCTEMHBIN 610K, MOHMTOP, KNAaBMaTypPa, Mbllub,
KOJIOHKM).

MHdopmaymnoHHOe obecneyeHne peanmsayum NporpaMmmbl
OCHOBHble NevyaTHble U3aHUS:

1.XummAa.10-11knacc. A.A.}KypuH. AKumoHepHoe obiecTso «M3paTenbCcTBo
MNpoceeweHne», 2022r.

JononHnTeNbHbIeUCTOYHUKN

2.  Xumwua.l0-11knacc. nog nsg. KysbmeHko U.E., EpemuH E.E., AKUMOHepHOe
obuwecTtBo

«MN3paTenbctBo MpoceeweHue», 2020 .
3. Xumwma.l0-11lknacc. Noag nsa. MmHyeHkos E.E., ypuH A.A., AKUMOHEpPHOe
obuwectBo «M3paTenbcTso MpocseweHne», 2021 r.

NHTepHeT pecypcbl:

1. dneKTPOHHO-6MbAMOTEYHaA cMcTeMa [INEKTPOHHbINPECYpPC] — peXXmm AocTyna:
http://znanium.com/ (2023).

NHPOPMaLMOHHbIE, TPEHUPOBOYHbIE N KOHTPOJIbHbIE MaTepuabl
[2neKkTpoHHbIpecypc]— pexum gocTtyna: http://www.fcior.edu.ru (2023).
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4. KOHTPOJIb M OLLEHKA PE3Y/1IbTATOB OCBOEHMWA OBLEOGPA30BATE/ILHON
OUCLUMJINHBI

KOHTpoNb 1 oueHKa pe3ynbTaToB 0OyYeHMA OCYLECTBAAETCA Npenojasatenem B
npouecce NpoBefeHNUs NPaKTUYECKUX 3aHATUI U NabopaTopHbIX paboT, TeCTUPOBaHMA, a
TaKX€  BbINONHEHMA  0OYYAOWMMUCA  UHAMBUAYANbHbIX  33afldaHWil,  MPOEKTOB,
uccnefoBaHuid. Pe3ynbTathl 06y4YeHMs OnpefensioT, YTo 00y4YaKOWMECH LOMKHbI 3HATH,
NOHWMATb N EeMOHCTPMPOBATL MO 3aBEPLIEHUMU U3YHEHUA AUCLUTANHDI.

Lns $opMMpOBAHUA, KOHTPONS M OLEHKM Pe3ynbTaToB OCBOEHUA Y4yeOHOW
AUCLMNAUHBI UCNONb3YETCA CUCTEMA OLEHOYHLIX MEPONpPUATUIA, NPeACTaBNAIWAA CODOIA
KOMNNEKC y4yeOHbIX MeponpuATUiA, COrNacoBaHHLIX C pe3ynbTaTaMu 0OyYeHUs U
chopmynuposaHHbix ¢ ydyetom ®TOC COO (npeameTHble pe3ynbTaTbl NO AUCUUNAUHE) W
®roc crno.

Ne | OK/NK | Mopynb/Paspen/Tema PesynbTar obyueHus Tunbl OLLEHOYHBIX MEPONPUATHIA
I | OcHoBHOe copepxaHue
1 Paspen 1. OcHoBbl ®opmynuposatb 6a3oBble
CTPOEHMA BelecTsa MOHATUA WU 3aKOHbI XMMUK
1.1 | OK01 CrpoeHue aTomoB Coctanatb xummyeckne  |1. Tect «CTpoeHune atomoB
XUMUYECKUX 3N1EMEHTOB |DOpPMYyNbl COBAUHEHUIA B |XMMUYECKUX INE€MEHTOB U NpUpoaa
W NPUPOJA XMMUYECKOW [COOTBETCTBUM CO CTEMEHbLIO |XUMUYECKON CBA3UY.
CBA3N OKUCNEHUA XMMUYeCKUX  |2. 3ajaum Ha coCTaBneHue
INEMEHTOB, UCXOAA U3 XUMUYECKUX POPMYN IBYXAaTOMHbIX
BANEHTHOCTH U coeauHeHUn (OKCMAO0B, CynbdUAOB,
3/1eKTPOOTPULATENBHOCTU  [TMAPUAOB U T.M.).
3. 3apaHua Ha UCNoNb30BaHKe
XUMUYECKON CUMBONUKH 1
Ha3BaHWI coefUHEHUIA MO
HOMEHKNaType MeXAyHapoAHOro
COl03a TEOPETUYECKOW U
NPUKNAZHON XUMUK U
TPUBWANbHBIX HA3BaHWI ANA
COCTaBNEHMA XUMUYECKUX POpMYN
[IBYXaTOMHbIX COeJMHEHUI
(okcupos, cynbdmaoB, rMLpUL0B U
T.N.) M APYruX HEOPraHUYECKMUX
COeJMHEHWUIN OTAENbHBIX KNACCOB
1.2 | OK 01 Nepnogunueckuii 3aKoH 1 | XapaKkTep130BaTh 1. TecT «MeTannuyeckue /
OK 02 Tabnuua O.U. XMMWUYECKME INEMEHTBI B |HEMETANIMYeCK1e CBOMCTBA,
Menpeneesa COOTBETCTBUU C UX 3NEKTPOOTPULATENBHOCTb U
NoNIOXXEHWEM B CPOACTBO K 3NEKTPOHY XMMUYECKUX
NepuMoANYECKO CUCTEME  |3NI€EMEHTOB B COOTBETCTBUE C UX
XMMWYECKMUX 3NEMEHTOB  |3NI€KTPOHHbIM CTPOEHUEM U
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OK/TK

Mopyns/Pa3zpen/Tema

Pe3ynbTar 06yyeHus

TUnbl OLLEHOYHbIX MEPONPUATUIA

[0.W. MeHpeneesa

NONOXEHUEM B NEPUOAUYECKOI
CUCTEME XMMUYECKUX 31EMEHTOB
0.W. MeHpeneeBay.

2. [pakTuyeckune 3agaHusa Ha
YCTaHOBNEHWE CBA3N MEXAY
CTPOEHWEM aTOMOB XUMUYECKUX
3N€MEHTOB M NEPUOJUYECKUM
W3MEHEHWEM CBOMNCTB XUMUYECKUX
3NEMEHTOB W UX COE[IUHEHMNII B
COOTBETCTBMU C NONOXKEHUEM
Mepuopuyeckon cucteme.

3. [paKTUKO-OpMEHTUPOBAHHbIE
TeopeTUyecKue 3ajaHua Ha
XapaKTepu3aLmio XMMUYECKUX
INeMeHTOB: «MeTannuyeckue /
HeMeTannuyecKue CBOWMCTBA,
INEKTPOOTPULATENLHOCTb U
CPOJACTBO K 3N1EKTPOHY XMMUYECKUX
3N€MeHTOB B COOTBETCTBUE C UX
INEKTPOHHLIM CTPOEHUEM U
NONOXEHUEM B NepUOAUYECKOI
CUCTEME XUMUYECKUX 31EMEHTOB
O.1. Menpeneesa»

Paspen 2. Xumunueckue
peakuuu

XapaKkTepu3oBaTb TUMbl
XMMHUYECKUX peaKLui

KoHTtponbHas pabota
«CrpoeHue Beuecrsa u
XUMUYECKUEe peakuum»

2.1

OK 01
OK 04

TUNbl XUMUYECKUX
peakumit

CocTaBnATb peakuum
COeMHEHUs, Pa3N0XKeHUs,
006MeHa, 3aMelleHus,
OKWUCNUTENBHO-
BOCCTAHOBUTENbHbIE
peakuuu

1. 3apaum Ha cocTaBneHue
VPpaBHEHWU peaKLui:

— COEAUHEHUA, 3aMeLLeHNS,
pa3noxeHus, obmeHa;

— OKUCNUTENbHO-
BOCCTAaHOBUTENbHbIX PeaKLUii C
MCNoNb30BaHUEM METOAA
3NeKTpoHHoro GanaHca.

2. 3a71a4mM Ha pacyeT Macchl
BellecTBa Unn obbEMa

ra3oB No U3BECTHOMY KONUYECTBY
BELLeCTBa, Macce unu obbeEMy
O[IHOTO W3 Y4acTBYIOUMX B
peaKkuuu BelecTs; pacy€éTsl
maccbl (06bEMa, KoNnyecTBa
BELLECTBa) NPOLYKTOB peaKkLum,
€CNW 0JJHO U3 BELLECTB MMeeT
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OK/TK

Mopyns/Pa3zpen/Tema

Pe3ynbTar 06yyeHus

TUnbl OLLEHOYHbIX MEPONPUATUIA

npumecu

2.2

IneKkTponuUTMYECKas
AUCCOLMALIMA U UOHHbI
obmeH

CocTaBnAaTh ypaBHEHMSA
XUMUYECKUX peaKLmu
WOHHOTO 0bMeHa ¢
y4acTMeM HeopraHu4yeckux
BellecTs

1. 3agaHusa Ha cocTaBneHue
MOJIEKYISPHBIX U MOHHbIX peakLui
C y4acTUeM KUCNOT, OCHOBAHUIA U
CONeif, yCTaHOBNIEHWUE U3MEHeHUs
KUCNOTHOCTU Cpesbl

2. JTabopatopHas pabota "Tunsl
XUMUYECKUX peakuumn”

Paspen 3. CrpoeHue un
CBOMCTBA
HeOpraHMYyecKmx
BELeCTB

WUccnepoBath cTpoeHue u
CBOWUCTBA
HeopraHuyecKkux BeLecTs

KoutponbHas pabora
«CBOMCTBA HEOPraHMYecKux
BelecTBy

3.1

OK 01
nK..

Knaccudukauus,
HOMEHKnaTypa u
CTpoeHue
HeopraHUu4yecKunx
BELWEeCTB

Knaccuduumposars
HeopraHu4eckue BelecTsa
B COOTBETCTBUU C UX
CTpOeHueM

1. Tect «HomeHknatypa u
Ha3BaHWe HEOPraHUYeCcKUX
BELECTB UCXOAA U3 UX XMMUYECKOIA
opMynbl UAK COCTaBNEHUE
XUMUYECKOW hOpMyNbl UCXOAA U3
Ha3BaHWA BewecTBa no
MeXAYHapOLHON UNN TPUBUANBHOW
HOMEHKNaType».

2. 3apayv Ha pacyeT MaccoBoM
[ONK (MACChl) XMMUYECKOrO
3NeMeHTa (COelMHEHMUA) B
Monekyne (cmecw).

3. MpakTnyeckue 3aaaHns no
KnaccuuKaLum, HOMeHKnaType u
XUMUYECKUM hopMynam
HeOopraHWYecKux BeLecTB
pa3NUYHbIX KNaccos.

4. NpaKTnyeckue 3afaHmnaA Ha
onpefeneHne XMMUYECKOM
aKTUBHOCTH BELLECTB B
33aBMCUMOCTU BUAA XUMUYECKOIA
CBA3W M TUNA KPUCTANTNYECKOIA
peleTku

3.2

OK 01
OK 02
MK...

DU3UKO-XMMUYECKMe
CBOWMCTBA
HeOpraHUYeCcKnx
BEWeCTB

YcTaHaBAuBaThL
3aBUCMMOCTb PU3UKO-
XUMUYECKUX CBOWCTB
HEOpraHWYeCKUX BeLLeCTB
OT CTPOEHUA aTOMOB U
MONEKY, a TaKKe TMna
KPUCTaNNMYeCKON peLeTKu

1. TecT «0COBEHHOCTU XMMUYECKMX
CBOWCTB OKCUA0B, KUCNOT,
OCHOBaHWW, aM(OTEPHbIX
FMAPOKCUAO0B U CONEM».

2. 3afiaHunA Ha coCTaBNeHUe
VYPpaBHEHUM XUMUYECKUX PeaKL UK C
y4yacTUeM NPOCTbIX U CAOXKHbIX
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OK/TK

Mopyns/Pa3zpen/Tema

Pe3ynbTar 06yyeHus

TUnbl OLLEHOYHbIX MEPONPUATUIA

HEOPraHUYeCKUX BELLECTB:
OKCM[OB METansoB, HEMETA//IOB U
amdoTepHbIX 3NEMEHTOB;
HEOpPraHUYeCcKux KUCIoT,
OCHOBaHM U aMmdOTEpHbIX
rMAPOKCUA0B, HEOPraHUYECKUX
COnei, XapaKTepusyoLLnX Ux
CBOMCTBA M CNOCO6bLI NONYYEHUSA.
3. MpaKTUKO-OpUEHTUPOBAHHbIE
TeopeTUyecKkue 3aaHNA Ha
CBOMCTBA U NOJyYeHUe
HeOpraHUYeCcKux BeLecTs

3.3

OK 01
OK 02
OK 04

WpeHTUdUKauma
HeopraHU4YecKmnx
BELLECTB

WcecnepoBaThb
KaueCTBEHHblE peaKLum
HEOpraHUYeCKUX BelecTB

1. MpaKTUKO-OPUEHTUPOBAHHbIE
3alaHuA NO COCTaBAEHUIO
XMMUYECKUX peaKLKi C yyacTuem
HeOpraHWYeCKUX BelLecTs,
UCMONb3yeMBIX ANA UX
UAEHTUPUKALUK.

2.JlabopatopHas paboTa:
“NpeHTUdUKALMUA HEOPTraHUYECKUX
BewecTs”

Paspen 4. Crpoenue u
CBOMCTBA OpraHNyYecKux
BELeCTB

WUccneposath cTpoeHue u
CBOMCTBA OpraHU4ecKux
BELleCTB

KoHTponbHas pabota
«CTpoenue u ceoicTBa
OpraHuyecKkux BewecTB»

4.1

0K 01
MK...

Knaccudpukauus,
CTpOeHMe
HOMeHKnaTtypa
OpraHWYecKux BeLLecTs

Knaccuduumposats
OpraHu4yeckue BellecTsa B
COOTBETCTBUU C UX
CTpOeHKneM

1. 3apaHusA Ha cocTaBneHune
Ha3BaHWM OpraHnyecKux
COeAMHEHNI N0 TPUBUANLHON MU
MEeX[lyHapOJHON CUCTeMATUYECKON
HOMeHKnaType.

2. 3a0aHuUA Ha cocTaBneHue
MOMHbBIX U COKPALLEHHbIX
CTPYKTYPHbBIX hOpMyn
OpraHWyYeCcKux BelecTs OTAENbHbIX
KNaccos,

3. 3apauu Ha onpefenexune
npoctenwen opmynsi
OpraHWy4ecKow MONeKyNbl, UCXOAA
W3 3neMeHTHOro coctasa (B %)
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Ne | OK/MK | Mopynb/Pa3zpen/Tema Pe3ynbTar 0byuyeHus Tunbl OLLEHOYHbIX MEPONPUATUIA
4.2 | 0K 01 CBoiicTBa opraHuyeckux |YcTaHaBAuBaTh 1. 3aaaHua Ha cocTaBneHue
OK 02 coefMHEeHWI 3aBUCUMOCTb PU3MKO- YPaBHEHWUIN XMMUYECKUX peakLmnii ¢
OK 04 XMMUYECKUX CBOWNCTB yyacTMeMm OpraHuMyecKux BelLecTs
nK... OpraHM4yecKux BeLecTB OT (Ha OCHOBAHUMW UX COCTaBa W
CTPOEHUA MONEKYN CTPOEHHUS.
2. 3aJaHunA Ha cocTaBneHue
VPpaBHEHUA XUMUYECKUX peaKLnid,
UNNIOCTPUPYIOLLUX XUMUYECKMNe
CBOICTBA C y4eTOM MEXaHWU3MOB
NpOTeKaHUsA [aHHbIX peakLui u
reHeTMYeCKOW CBA3M OpraHNYecKux
BELLEeCTB pa3HblX KNaccoB.
3. PacyeTHble 3agauu no
YPaBHEHWUAM peakLuii c yyactuem
OpraHUYyecKux BelecTB.
4. labopatopHas pabota
“MNpeBpaleHns opraHuyeckux
BELWeCTB Npu HarpeBaHuu"
4.3 | 0K 01 NpeHTudukauua WceneposaTh 1.MpaKTUKO-0OpPUEHTUPOBAHHbIE
OK 02 OpraHUYeCcKUX BeLeCTB, |KayecTBEHHbIE peaKLum 3afiaHuA NO COCTaBNEHUIO
OK 04 WX 3HaYeHUe U OpraHNYecKUX COeAUHEHUN | XMMUYECKUX peaKL il C yyacTvem
MK... NpUMMeHeHue B ObLITOBOM |OTAENbHBIX KNACCOB OpraH1YecKux BeLwecTs, B T.4.
W NPOU3BOACTBEHHOIA MCMNONb3YeMbIX ANA UX
AeATeNbHOCTM YenoBekKa WAEHTUdUKALNUY B BbITY 1
NPOMbILWNEHHOCTHU.
2.JlabopaTopHas pabota:
“WNpeHTndukayua opraHnyeckmnx
COeJMHEHWUI OTANbHbIX KNnaccos”
5 Pa3pen 5. Xapakrepu3oBarb
Kunetuueckue u BNMAHUE Pa3UYHBIX
TepmoMHamuyeckne  (pakTopoB Ha paBHOBeCHUe
3aKOHOMEPHOCTH W CKOPOCTb XUMUYECKMX
npoTeKaHus peaxuuu
XUMUYECKUX peaKLui
5 | 0K01 CKOpOCTb XUMUYeCKUX  |XapaKTepu3oBaTb BAUAHKE |[1paKTUKO-OpPUEHTUPOBaHHbIE
OK 02 peakumin. XuMnuyeckoe  |KOHLEHTpaLuu TeopeTUYeCcKMue 3aaHunA Ha aHanu3
nK... paBHoBecHe pearupyiolnx BelwecTB U ((paKTOPOB, BAUAIOLLMUX HA

TemnepaTypbl Ha CKOPOCTb
XUMUYECKUX peakLmnii

XapakTepu3oBaTb BAUAHUE
W3MEHEHWA KOHLEeHTpaLuu
BELLECTB, peakLuu cpegpl U

W3MEeHeHWe CKOPOCTU XMMUYECKON
peakuuu. MpakTuko-
OpPWEHTUPOBAHHbIE 3aAaHM1A Ha
npumeHeHue npuHumna Jle-
laTenbe pna HaxoxaeHUa
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Ne | OK/MK | Mopynb/Pa3zpen/Tema Pe3ynbTar 0byuyeHus Tunbl OLLEHOYHbIX MEPONPUATUIA
TemnepaTypbl HAa CMeLLeHne |HanpaBNeHUA CMeLeHNs
XMMWYECKOTO PaBHOBECUA |paBHOBECHSA XMMUYECKOWH peakLum
W aHanu3 GaKTopoB, BAUAIOLLMX Ha
CMeLeHNe XMMUYECKOro
paBHoBecua
6 WccnepoBath MCTUHHBIE
Paspen 6. PacTBopbl PacTBOpbI C 3ajaHHBLIMM
XapaKTepuCTUKaMu
6.1 | OK 01 MoHATWe 0 pacTBOpax Pasnuuarte UCTUHHbIE 1. 3aaauv Ha NpUroToBNeHMne
0K 02 pacTBopbl PacTBOpOB.
NK ... 2. [paKTMKO-OpUEHTUPOBAHHbIE
pacyeTHble 3alaHNUA Ha
[MCNEPCHbIE CUCTEMBI,
ucnonb3yemsle B 6bITOBON 1
NPOW3BOACTBEHHOW AEATENbHOCTH
yenoBeka
6.2 | OK01 Wccneposanue ceoiicte  |WccnepoBath usmko- JlabopatopHas paboTa
OK 04 pacTBOpOB XUMWYECKMe CBOICTBA “MpuroToBneHue pacteopos”
NK ... WCTUHHBIX PaCTBOPOB
IT | NpodeccmoHanbHO-OPUMEHTUPOBAHHOE COflepKaHue (CofiepKaHUe NPUKNAAHOTO MOAYNA)
7 Paspen 7. OueHuBatb nocnepcTeua |3awmra Keiica (c yuetom byayuieit
XuMus B 6bITY U ObITOBOW U npoecCUOHANbHOM
NpPON3BOACTBEHHOM NPOU3BOJCTBEHHOMA AeATeNbHOCTH)

AeATE/IbHOCTU YeN0BEKa

NEeATENLHOCTU YENIOBEKA C
NO3ULMKA 3KONOrUYECKOM
fe3onacHoCTH

OK 01
OK 02
OK 04
OK 07
MK ...

Xumus B ObITy 1
NPOW3BOACTBEHHOM
AeATeNbHOCTH YeNnoBeka

OueHuBatb nocneacTBuA
ObITOBON W
NPOM3BOACTBEHHO
[eATeNbHOCTM YeN0BeKa C
MO3ULMK IKONOrMYEeCKON
6e3onacHocTu

Keiic (c yueTom byayuiei
npoheccUoHanbHoil
[eATeNbHOCTH)

Bo3MoXHble TeMbl KEIHCOB:

1. MoTenneHue KIMMata u
BbICBOOOMIEHME ra30BbIX
rMapaToB CO iHA OKeaHa.

2. bynyue matepuansl ans aBua-,
MaWWHO- U MPUOGOPOCTPOEHMA.
3. HoBble MaTepuansi ans
CONHeYHbIX baTapeit.

4. llekapcTBa Ha OCHOBe
pacTUTeNbHbIX NpenapaTos
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