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Pa6ouass nporpamma y4ebHoOW AMCUMNANHBI «XMMUS» pa3paboTaHa B COOTBETCTBUU C
Tpe6oBaHusmu PrOC COO, PekomeHZaUMAMU MO OpraHM3aLmMmn rnonyyeHus cpefHero obLiero
06pa3oBaHVa B Npefenax 0CBOEHNA 06pa3oBaTe/lbHbIX NMPOrpamMmM CpeAHero NpoMeccuoHabHoOro
06pa3oBaHNs Ha 6a3e OCHOBHOrO 06LLero o6pasoBaHMs C y4eTOM TpebGoBaHUI (efepasbHbIX
rocyAapcTBeHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB, Ha OCHOBE MPUMeEpHOI paboyeid Mporpammbl
06L1,e06pa3oBaTe/IbHOM  YUeOHOW AUCUMNAMHBI  «XUMUS» U SIBNSETCA YacTbl0 OCHOBHONA
npogeccMoHanbHo  06pasoBaTeNbHOM  NPOrpaMmbl - MOAFOTOBKW — CMELMaNNCTOB  CpeaHero
3eHa(MMCC3) no cneumansHoct  CrO  13.02.11 TexHuyeckas aKcriyatauus w

06CNYXMBaHWE 3NEKTPUUYECKOTO 1 31eKTPOMEXaHMYECKOro 060pyA0BaHuMs (MO OTpacnsm).

OpraHn3auus-pa3paboTumk:  CMOJIEHCKOe — 06NMacTHOe  FOCYfapCTBeHHOe  BHOKETHOe
npodeccmoHanbHoe 06pa3oBaTe/ibHOe YUpeXaeHne «BA3eMCKNIA NONMTEXHUUECKUIA TEXHUKYM»
(COTBMOoY BIMT)

PaspaboTumkm: LLnmaHckas ExkatepuHa AHapeeBHa, npenogasatens COMbMOY BMT

PACCMOTPEHO PEKOMEHAOBAHO
Ha 3acefaHun MLIAAO6LIe06pasoBaTentHbIX  MPOTOKON MeTognyeckoro coseTa
aneuunanH» - A COrBIMoYy BIT
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I. MACIMNOPT pa6oueii nporpamMmmbl YyUye6HOW ANCLUNNNNHbI
Xuvmuma

1.1. O6nacTb NpuMeHeHUs paboyeli NporpaMmbl

O6LieobpasoBaTeNibHas  AUCUMMIMHA  «XUMUS»  SBMISIETCA  00S13aTENbHOM  YacTbio
061L,e06pa3oBaTeNbHOrO Lilla 06pa3oBaTenbHON Nporpammbl B cooTBeTCTBUMM ¢ ®FOC no
cneupmansHocTy CIMO 13.02,11 TexHuueckas skcnayataums n 06CnyK1BaHue 3NeKTPUYECKOro v
3/1eKTPOMEXaHNYeCcKoro 06opyaosaHus (Mo oTpacnam).

12. MecTo y4yebHON AMCUMNAUHBI B CTPYKTYpe OCHOBHOW npodeccuoHanbHoM
obpasoBate.l bHOM NporpaMmbi;
[vcumnnvHa BXOAWT B LKA 06LLe06pa30oBaTeNbHbIX AUCUMNANH (6a30Bblil YPOBEHb)

1.3. Llenn n nnaHupyemble pesynbTaTbl OCBOEHWS YUEBHON ANCLUNAUHDI

[naBHON Lenblo ABNSeTCA (HOPMMPOBaHWE Yy  CTYAEHTOB  XMMWYECKOW  COCTaBAsIOLLeit
€CTeCTBEHHO-HayYHON KapTWHbl MWpa KaK OCHOBbI MPWHATWS PELUEHUA B XXU3HEHHbIX W
NPOU3BOACTBEHHbIX CUTYaLMAX, OTBETCTBEHHOTO NOBeAEHUS B MPUPOLHON Cpefe.

3agayun oUCUUNINHBI:

1) chopmmpoBaTh NOHMMaHME 3aKOHOMEPHOCTEl NPOTeKaHUs XUMWUYECKUX MPOLEeCCcoB W
ABMEHUN B OKPY>XaloLie Cpefe, LEMOCTHON Hay4HON KapTWHbl MUpa, B3aMMOCBA3N U
B3a/IMO3aBUCHMOCTY €CTECTBEHHbIX HaykK;

2) pa3BWUTb YMEHWA COCTaBMATb (HOPMY/ibl HEOPraHWYECKUX W OPraHM4ecKuX BELLECTB,
YPaBHEHMA XWUMUYECKUX peakuuwid, O0OBACHATb WX CMbICA, WHTEPNPEeTUPOBaTb pe3ynbTaTbl
XUMUYECKUX 3KCMEPUMEHTOB,

3) copmMMpoBaTh HaBblKW MPOBEAEHUS MPOCTEMLUMX XUMUYECKMX IKCTEPUMEHTaIbHbIX
uccnefoBaHwii ¢ cobntogeHveM npasun  6e30macHOro  obpallueHns € BeliecTBamu U
nabopaTopHbIM 060PYL0BaHNEM;

4) pa3BuTb Y.MEHW 1CMO/b30BaTb MHHOPMALIMIO XMMUYECKOTO XapakTepa U3 pasnnyHbIX
VCTOYHVIKOB;

5) cthopMupoBaTb YMeHWs MPOrHO3MPOBaTb MOCMEACTBUA CBOEN [eATenbHOCTM W
XUMUYECKMX NMPUPOAHDIX, ObITOBBIX 1 MPON3BOACTBEHHBIX MPOLECCOB;

6) ccopMnpoBaTb MOHWUMaHWE 3HAYMMOCTU  [JOCTVKEHUA XMMUYECKOW Hayku W
TEXHOMOrniA ANs PasBUTHA COLMaNbLHON N NPOU3BOACTBEHHON ciep.
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OK 01.
Bbibupatb
€rnoco6bl
pelleHns  3afgay
npoeccnoHanbH
ol fesTenbHoCTH
NPUMEHNTENBHO
K pasnn4yHbIM
KOHTEKCTam

OCBOEHME COfEPXKaHUS YUeBHON AUCUMMANHLE «XUMUS» 06ECreunBaeT [OCTUKEHME
CTyAeHTaMmu CnefytoLinx pesynbTaTos:

MnaHvpyemble pesy/nbTaTbl 0CBOEHWS AUCLIMMIMHBI

O6wue

B 4acTu TpyAOBOro BOCMUTAHUSA:
rOTOBHOCTb K TPyAy, OCO3HaHWe

LLeHHOCTU MacTepcTBa, TPyLOoNo6ue;

- TOTOBHOCTb K aKTWBHOI [esTeNbHOCTM

TEXHOMOrNYecKoii " couuansHoim
HanpaBfeHHOCTH, CMoco6HOCTb
MNHULMNPOBATb, NNaHNpoBaTh "
CaMOCTOATENIbHO  BbINOMHATL  TaKyk
LesATeNbHOCTb;

MHTEPEC K  pasnyHbiM  cthepam

npogeccnoHanbHol AesTenbHOCTY.

OBnageHne yHUBEPCATbHbIMU YYeGHbIMU

No3HaBaTe/bHbIMN eiicTBUAMM:

a) 6a30Bble NIOrMYeCKUe AENCTBUS:

- caMoCTOSTenbHO (hopMynupoBaTh W

aKTyanusnpoBaTtb npo6nemy,

paccmaTpuBaTb €e BCECTOPOHHE;

- YyCTaHaBAWBaTb CYLLECTBEHHbIN MpPU3HaK

nm OCHOBaHUA  A1s  CpaBHEHWs,

Knaccumkaumm n 0606LeHns;
onpegenaTb  UenM  fAeATeNbHOCTY,

3afjaBaTb NapameTpbl W KpUTEPUN UX

[OCTUXEHUS:

BbISAB/ATH 3aKOHOMEpPHOCTH "
npoTUBOpeYNs B paccMaTpuBaembIX
ABNEHUAX;

- BHOCUTb KOPPEKTVBbI B AEATENbHOCTb,
OLeHMBaTb COOTBETCTBME Pe3yNbTaToB
LleNsiM,  OLeHMBaTb PUCKU MOCNeACTBMIA
fesTensbHoCTY;

- pasBMBaTb KpPeaTUBHOE MbILLEHME NP
peLLUeHNN XXM3HEHHbIX Npo6iem

6) 6a3oBble nccnefoBaTenbckune
nelicTBus:

BnageTb HaBbIKaMn
1ccnesoBaTenbCcKoi "
[eATeNbHOCTYU,  HaBblKamMu
npob6nem;

BbIABNATb
cBA3N 1
BbIJBUraTh
HaxoAnTb
[fokasaTenbcTBa
3afjaBaTb
peLLeHus,
- aHanuM3MpoBaTb MONYYeHHble B XOfe
peLueHuns 3afaumn pe3ynbTarthl,
KpUTUYeCcKn oLieHMBaThb nx
[l0CTOBEPHOCT, NporHo3nposaTb

yuyebHo-
NPOEKTHOIA
paspeLueHus

NPUYUHHO-CNESCTBEHHbIE
aKTyanusupoBaTb  3ajaqy,
rMnoTesy  ee  peLUeHUs,
aprymeHTbl ans
CBOMX  YTBEPXKAEHWA,
napameTpbl M KpuTepun

OucumnavHapHble

- BnafeTb CUCTEMOM XUMWYECKWX 3HaHWW, KoTopas
BK/IOYaeT: OCHOBOMONaralolme NOHATUS (XUMWUYECKMNI
3NeMEHT, aToM, 3NeKTpoHHaa 060104Ka aTtoma, s-, p-, d-
9N1eKTPOHHblE  O0p6UTaIM  aTOMOB, WOH, MOJEKYNa,
Ba/IEHTHOCTb, 3M1eKTPOOTPNLIATENBHOCTb, cTeneHb
OKUCNEHWS, XMMUYeCKas CBSi3b, MOJb, MOASPHAsA Macca,
MONSIPHbIIA 06beM, YINEPOLHBIV CKeneT,
(yHKUMOHaNbHas  rpynna,  pagukan, — W3oMepus,
130Mepbl, romonornyeckuii pag, romosnory,
yrneBoAopoabl, Kucnopos- M asoTcofepialive
COeAIMHEHUs,  BMONOTMYECKM  aKTWUBHble  BeLeCTBa
(yrnesofpl, Xupbl, 6enku), MOHOMeEp, NONUMEP,
CTPYKTYpHOE 3BEHO, BbICOKOMOIEKYNISIPHbIE
COeAIMHEHUNs,  KpUCTaInyeckas  pelueTka,  TuMbl
XUMUYECKNX peakuuii (okncnuTensHo-
BOCCTaHOBUTE/NbHbIE, 9K30-U SHA0TEpPMUYeCKHe,
peakuMm WOHHOrO 06MeHa), pacTBOp, 3MeKTPONUTHI,
HeaNeKTPONWUTbI,  3NEKTPONUTUYECKas  Auccoumaums,
OKMCNUTENb, BOCCTAHOBUTENb, CKOPOCTb XWMMWYECKOM
peakuuu, XMMUYECKoe paBHOBECUE), TEOPUM W 3aKOHbI
(Teopus  XMMWYECKOTO  CTPOEHWS  OpraHUYecKux
BelwecTs A.M. ByTnepoBa, TeOpWs 3NEKTPONMTUYECKON
anccoumaunm, nepuoanyecKuii 3aKOH an.
MeHgeneesa, 3aKOH coXpaHeHus maccbl),
3aKOHOMEPHOCTW,  CUMBOMMYECKUI  A3bIK  XUMUK,
(haKTONOrM4eckne CBefieHNs O CBOIiCTBax, COCTaBe,
nonyveHnn 1 6e3onacHoOM WCMONMb30BaHUN BaXKHENLINX
HEopraHM4yeckKMX W OpraHU4yecknx BeLiecTB B GbITy U
NpaKTUYeCKO feATeNbHOCTN YenoBeKa;

yMeTb  BbISIBNATb  XapakTepHble  NpuU3Hakn 1
B3aMMOCBSI3b  W3Y4YeHHbIX  MOHATUA,  MPUMEHSATb
COOTBETCTBYIOLLME MOHATUS NPU OMUCAHUK CTPOEHUS W
CBOWCTB HEOPraHWYeckMX M OpraHUMYeckuX BeLLEeCTB W
MX MpeBpalLeHnii; BbIABAATL B3aWMOCBA3b XMMUYECKNX
3HaHWIA C MOHATMAMW W NpeAcTaBNeHUAMU APYruX
eCTeCTBEHHOHAYYHbIX NPeAMeTOB,
- YMeTb WCMONb30BaTb HAMMEHOBaHUS XUMWUYECKMX
COELJMHEHUIA MeXAYHapOAHOro cok3a TEOPETUYECKOW 1
NPUKNaAHON  XUMUM U TpUBMaNbHble  HasBaHUs
BXHEMLMX BewecTB (3TWNeEH, aueTuneH, TIULEepyuH,
theHon, opmanbaerna, YKCycHas KUCNoTa, FAULWH,
yrapHblii  ras, yrnekucnblii ras, ammMmuak, raiieHas
3BECTb, HeralleHas M3BecTb, MUTbEBaA CoAa W ApYrux),
€OCTaBNATb (POPMY/bl HEOPraHUYECKUX U OpraHn4ecKnx
BELLECTB, YPaBHEHUS XMMWUYECKUX peakuuil, 06bACHATb
MX CMbICA, MOATBEPXAATb XapakTepHble XMMUueckue
cBoiicTBa BeLLecTB COOTBETCTBYHOLMMU
9KCMepUMeHTaMM 1 3anuciMU YpaBHEHWI A XUMUYECKUX
peakuui,
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02.

M3MeHeHNe B HOBbIX YC/10BUAX;

YMeTb nepeHocnTb 3HaHUA B
no3HaBaTe/IbHYHO n npakTn4yeckyr
061acTV XN3HeAeATebHOCTY;

- YMeTb WHTerpuposaTb 3HaHUA U3

pasHbIX NPeAMETHbIX 06nacTeit;

- BblBMraTb HOBble WZAeW, npegnaratb
OpUTMHaNbHbIE NOAXOAb! U PELIEHNS;

- CMOCOGHOCTb WX WCMONMb30BaHWUs B
no3HaBaTe/IbHOW M COLMaNbHOM NpakTuKe

B o6nacTu  LEHHOCTM  HayuyHOro
Mo3HaHWs:

- C(hOpPMMPOBAHHOCTL  MMPOBO33PEHUS,
COOTBETCTBYIOLLEI0 COBpPEMEHHOMY
YPOBHIO passuTus HayKm H

06LUECTBEHHOI NPaKTUKW, OCHOBAHHOIO
Ha fguanore KynbTyp, CMOCOGCTBYHOLLETO

0CO3HaHUI0 CBOEro mecTa B
NONVKYNbTYPHOM MWpE;

COBEPLUEHCTBOBaHME  S3bIKOBOW 1
uMTaTeNbCKOM KynbTypbl KaK CpefcTBa
B3aWMOECTBUS  MexXay NofbMu 1
NO3HaHUs MUPa;

0CO3HaHMEe  LIEHHOCTM HayuHoI
[esTeNbHOCTU, FOTOBHOCTb OCYLUECTBAATH
NPOEKTHYtO U UCCNefoBaTENbCKYH

[esTeNbHOCTb
rpynne;
OBnagieHne yHUBEpPCanbHbIMW YUYeBGHbIMM
no3HaBaTeNbHbIMU AeHCTBUAMM:

B) pa6oTa ¢ MH(opmaLmeii:

VHAMBUAYANbHO W B

BRafieTb  HaBbIKaMW  MOJyYeHus
VH(OPMAaLMN U3  UCTOYHUKOB  PasHbIX
TWUMOB, CaMOCTOATE/IbHO OCYLLECTBNSATh
noucK, —aHanus, cucTematmsauuio  u
MHTEepnpeTaLmio UH(opMaLmK
pasMUHbIX BUZ0B " hopm
npesCcTaBneHus,

co3gaBaTb  TeKCTb[ pasnnUHbIX
(opmMaTax €  yuyeTOM  HaszHauyeHus
MH(OPMaLMM U LeNesoil  ayauTopuu.

- YMeTb YycTaHaBAWBaTb MPUHAANEXHOCTb M3YUeHHbIX
HEOpPraHWYeckMX 1 OpPraHWYeckWx  BewecTB K
onpefieNieHHbIM  Knaccam W rpynnam  COefuHeHUi,
XapakTepu3oBaTb MX COCTaB W BaXKHeliluue CBOWCTBa,
onpefensTb BUAbI XUMUYECKUX CBA3ell (KoBaneHTHas,
MOHHas, meTanmyeckas, BOJOPOAHaA), NI
KPUCTaNIMYeCKNX peLLeToK BELLeCTB;
KnaccuuLMpoBaTb XMMUYECKME peakLum;

- cthopmMupoBaTb MPEACTaBEHUS: O  XUMUYECKOi
COCTaBASAOWEN eCTeCTBEHHOHAYYHOW KapTWHbI MUpa,
ponu  XUMWM B MO3HAHWUW SABNEHWI NpUpodbl, B
(hOPMUPOBaHUN MbILNEHWNA U KYNbTypbl IMYHOCTK, ee
(DYHKLUMOHANbHOW  rpamMoTHOCTW, Heobxogumoi  Ans
pelweHns  NpakTUYeCKMX  3afady W 3KOMOTUYEeCKn
060CHOBAaHHOrO OTHOLLEHWSI K CBOEMY 3[0pPOBbIO W
NPVUPOAHOIA cpese;

- YMeTb MPOBOAUTbL PacyeTbl MO XMMUYECKUM (hopMy/am
1 YpaBHEHWAM XMMUYECKMNX peakLuii ¢ MCnonb3oBaHneM
(U3NYECKMX BENNYMH, XapaKTepU3yloLWmnX BellecTBa C
KONNYeCTBEHHOI CTOPOHbI: Macchl, o6bema
(HOpmanbHble YCNOBMA) ras3oB, KONMYeCTBa BeLUECTBa;
CMONMb30BaTb CUCTEMHbIE XUMWUYECKUE 3HaHUS [Ans

npuHATUA pemeHvu7| B KOHKPETHbIX >XW3HEHHbIX
cuTyaumsax, CBA3aHHbIX c BellecTsamu n nx
npuMeHeHneM

-yMeTb NAaHupoBaTb W  BbIMONHATL XUMUYECKNIA

9KCMepUMeHT (NpeBpaLleHnss OpraHWuyeckux BeLLecTB
npy HarpeBaHWW, MOMy4YeHUe 3TUNEHA U WU3y4eHWe ero
CBOWCTB, KayeCTBEHHble peakuMun Ha anbAerugbl,
Kpaxmasl, YKCYCHYI KWUCMOTY; AeHaTypaLns 6enkos npu
HarpeBarHu1, LBeTHble peakuun 6enkos; NPOBOAWTHL
peakuMn WOHHOrO 06MeHa, OnpeAensiTb cpedy BOAHbIX
pacTBOpPOB, KayecTBeHHble peakuun Ha cynbar-,
Kap6oHaT- 1 XNOPWA-aHWOHbI, Ha KaTWOH aMMOHWUS;
pewatb  3KCMepUMeHTalbHble 3afausn N0  Temam
"MeTannbl"  n  “"HemeTannbl") B COOTBETCTBUKM C
npaBuiaMu TeXHUKU 6e30nacHOCTV npu obpallieHun ¢
BewlecTeamMu 1 nabopatopHbiM  060pyAOBaHMEM,
NpeACcTaBNATb Pe3ynbTaTbl XMMUYECKOTO 3KCnepumeHTa
B (hopMe  3amuCK  ypaBHEHWi  COOTBETCTBYHOLMNX
peakunii 1 (hopMynMpoBaTb BblBOAbl Ha OCHOBE 3TUX
pe3ynbTaTos.

- YMeTb aHanu3npoBaTb XMMUYECKYl WHdopmauuto,
nonyvyaemMyro M3 pasHbIX  WUCTOYHWKOB  (CpeAcTB
MaccoBoii MHthopmaLmuun, ceTb IHTEpHeT v apyrue);

- BNafeTb OCHOBHbIMW METOJaMn Hay4YHOro Mo3HaHWs
BELWECTB M XUMWUYECKUX sBNeHU  (HabnwogeHwe,
13mMepeHue, SKCNepUMEHT, MOJeNIMPoBaHUe);

- YMeTb MPOBOAWUTbL PacyeTbl Mo XMMUYECKUM (hopMynam
1 YpaBHEHWAM XUMWUYECKNX peakuuii ¢ Ncnonb3oBaHWeM
(hU3MYECKNX BENNYWH, XapaKTepusylolnx BellecTsa C
KONNYeCTBEHHOI CTOPOHbI: macchl, o6bema
(HopmanbHble yCnoBWs) rasoB, KONMYeCTBA BELUECTBA,
CMONb30BaTh CUCTEMHblE XMMWYECKME 3HaHUA Ans
NPUHATUA  PeleHnii B KOHKPETHbIX  KMU3HEHHbIX
CUTyauusx, CBf3aHHbIX C  BewecTBamu W UX
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04.

B3aMMoJeincTBOBa
Tb ¥ paboTaTb B

KO/1/1IeKTnBE
KOMaHze

n

BbI6Mpas ONTUMANbHYHO
NpPeACTaBNeHUSA W BU3yanusaLmu,

oLeHnBaTh [l0CTOBEPHOCTb,
NernTUMHOCTb MHopmaLuu, ee
COOTBETCTBME MPaBOBbIM U  MOpaIbHO-
9TUYECKNM HOpMaM;

1Cnonb3oBaTb cpeacTBa
NH(OPMaLMOHHBIX n
KOMMYHUKALWOHHbIX ~ TeXHoOnornin B
peLueHnn KOTHUTUBHBIX,
KOMMYHWKATUBHBIX W OPraHW3aLMoHHbIX
3aflad ¢ cobnogeHnem  TpeGoBaHMiA
9pProHOMUKM, TeXHWKKM GesonacHocTu,
rUrveHsl, pecypcocbepeXxeHns, npaBoBbIxX
" 3TUYECKUX HOpM, HOpM
MH(OPMaLMOHHOM 6e30mnacHoCTH;
- BnafieTb HaBblKaMM pacrosHaBaHus W
3alUUThl MH(OPMALMK, NHHOPMALMOHHON
6e30MacHOCTW NNYHOCTY;

thopmy

rOTOBHOCTb €amMopassuTuio.
CamoCTOSTENbHOCTH "
CamMOoOMNpeseneHuio;

-0B/afieHne HaBbIKamu y4e6Ho-
nccnesoBaTeNbCKo, NPOEKTHOIA "
couuanbHoil AesTeNbHOCTH;

OBnafgeHwue YHUBEPCANbHBIMY

KOMMYHWKaTUBHbIMUW AeiACTBUAMM:
6) COBMeCTHas AefTeNbHOE Ib;

NoHUMaTb " 1Crnonb3oBath
npenmMyllecTsa KOMaH/HOW "
MHAMBUAYaNbHON paboThl,

NpUHWMaTL  LUEAM  COBMECTHOM
[esTenbHOCTY, 0praHn3oBbIBaTH "
KOOpAMHWPOBaTb  fAedCTBMS N0 ee
LBOCTUXKEHUIO; COCTaBNATH nnaH
neiicTBuiA, pacnpedensTb ponu ¢ y4yeTom
MHeHUit Y4acTHNKOB 06eyxaaTb

pe3ynbTaTbl COBMECTHOI pa6oThl;

- KOOPAMHMPOBaTb 1 BbIMONHATL paboTy B

YCNOBUAX peanbHOro, BUPTYalbHOTO WU

KOMGWHNPOBAHHOTO B3aMMOAEWCTBMS;
OCYyLLLeCTBNATH No3nTUBHOE

cTpaTernyeckoe MoBefjeHNe B Pa3IUYHbIX

CUTyauusx, NposBAATL TBOPYECTBO W

BOOGpaXKeHue, 6bITb UHALMATUBHBIM

OBnageHue YHUBEPCATbHbIMU

perynaTuBHbIMU AeCTBUAMU:

r) NpUHATWE ce6sa 1 ApYrux Naei;

- MPUHUMATb MOTMBbI W  aprymeHTbl

ApYrux niofieii npu aHanuse pesynbTaToB

fiesTeNnbHOCTY;

- NpK3HaBaTb CBOE NPaBO W NPaBO APYrux

nofeii Ha oWwmneKu;

- pa3BuBaTb CNOCOGHOCTb MOHUMAaTb MUP

C NO3ULMKN APYroro YenoBeKa

npumMeHeHeM

- YMeTb N/aHWpoBaTb W BbINOMHATL XUMUYECKWUiA
3KCMEPUMEHT (NpeBpalLeHns OpraHWYeckUX BeLLEeCTB
Npy HarpeBaHWW, MONYYeHUEe 3TWEHA W U3YYeHUe ero
CBOWCTB, KAuyeCTBEHHble peakLMu Ha anbferugsbl,
Kpaxman, YKCyCHY KUCNOTY; AeHaTypauus 6enkoBs npu
HarpeBaHWu, LBETHble peakuuu Genkos; MPOBOAUTHL
peakuun WOHHOTO 06MeHa OMpefensaTb CPefy BOAHbIX
pacTBOpOB, KauyeCTBEHHble peakuWn Ha  cynbaT-,
KapBoHaT- U XNOPUA-aHWOHbI, Ha KAaTUOH aMMOHUS;
pelwatb  3KCMepUMeHTasbHble  '3afauM No  Temam
"MeTannbl" ¥ "HemeTannbl") B COOTBETCTBAM C
npaBUNamMn TEXHWUKM 6GE30MacHOCTW Npu 06palleHun ¢
BellecrsaMu 1 11abopaTopHbIM  06OpPY/AOBaHMEM,
NpeAcTaBNsTb Pe3ynbTaTbl XMMUYECKOTO 3KCMEPUMEHTA
B (hopmMe 3anucu  ypaBHEHWIi  COOTBETCTBYHOLLMX
peakuunii 1 (hopMynMpoBaTb BbIBOAbI HAa OCHOBE 3TWUX
pe3ynbTaToB



OK 07,
CogeiicTBoBaTbh
COXpaHeHuto
OKpYyXatoLLeli
cpefpl,
pecypcocbepexe
HUIO, NPUMEHATb
3HaHuA 06
M3MeHeHnn
KnMMara,
NPUHLMNBI
6epexnuneoro
npou3BO/ACTBa,
3pheKTUBHO
[elicTBOBATL B
upe3BblyaiiHbIX
cUTYyaumax

MK 3.3.
AHanmampcasat
b Pe3yNbTaTbl
nesTenbHocTH
KONNeKTMBa
MCNonHuTENEN

B 061acT 3K0N0OrN4ecKoro BOCNUTaHMS:
ChOPMMUPOBAHHOCTb  3KONOTNYeECKOi
KynbTypbl, NOHWMaHwe BANAHNA
COLManbHO-3KOHOMUYECKUX  MPOLLeCCOB
Ha COCTOSIHWE MPUPOLHOW M COLMaTbHOM
cpegbl, 0CO3HaHue rno6anbHOro
XapakTepa 3K0forMyeckmx npobnem;
nnaHupoBaHne U OCYyLUECTBNeHMe
[eiicTBUIA B OKpyXawllell cpefe Ha
OCHOBE  3HaHWs Leneii  ycToliuMBOro
pasBUTUSA YenoBeYecTBa;
aKTUBHOE HenpusTue nelicTeui,
NPUHOCALMX Bpefd OKpYyXatoLeli cpege,
yMeHue NporHo3npoBaTb
HeGnaronpuaATHble 9KONOrnyeckme
nocneacTeus npeanprHUMaembixX
[eiicTBWIA, NpefoTBpaLLaTh uUX;
pacluvpeHue onbiTa feATeNbHOCTU
9KONOMMYeCKOi HanpaBneHHOCTH,
OBfafieHne  HaBblkaMn  yue6Ho-
1ccneoBaTenbCKoim, NPOEKTHOW "
coumnanbHoli fesTensHoCTH,
PaccumuTbiBaTh
XapakTepusytouine
paboThbl
nogpasgenexus,
OCHOBHOTO
o6opyaoBaHus.

nokasarenu,
3pheKTUBHOCTb
NPOU3BOACTBEHHOIO
1CMONb30BaHMUSA
BCMOMOraTe/lbHoro

8

copmupoBaTb NpeACTaBNEHNS: O XWUMUYECKOi
cocTaBAAoLLeli eCTeCTBEHHOHAYYHOW KapTuHbI MUpa,
poAM XWMUM B MO3HAHWW ABMEHUIA NpUpoAbl, B
(hOPMUPOBaHUN MbILLUNEHWUS U KyNbTYpbl INYHOCTH, ee
(DYHKLMOHANLHOW rPaMOTHOCTW, Heo6XoAuMol ans
peLleHns NpaKTU4eckWX 3afia4 W 3KONOrn4ecku
060CHOBaHHOr0 OTHOLUEHWS K CBOEMY 3[40POBbI0 W
NpUPOJHOIL cpege;

ymeTb  cobniofatb  NpaBuna  3KONOTM4ecKu
LlenecoobpasHoro noBefeHUss B GbiITy ¥ TPyAoBoi
[leATeNbHOCTA B LENAX COXPaHeHUs CBOEro 370pOBbS
N OKpyXawlleldl NpuUpOAHOW Cpedbl; YuuUTbIBATb
OMacHOCTb  BO3fEACTBMS  Ha )KMBbIE OPraHWU3Mbl
onpefeneHHbIX BELLECTB, NMOHWMAas CMbICN MokasaTens
npefenbHoii 4ONYCTUMON KOHLEHTpaLum

- YMeTb BbISBAATb XapaKTepHble MNPU3HaKW U
B3aMMOCBSI3b  WM3YYEHHbIX  MOHATUIA,  NPUMEHATL
COOTBETCTBYIOLLME NOHATWS NPU OMUCAHUM CTPOEHUS
11 CBOCTB HEOPraHWYeCKUX 1 OPraHMYeCKMX BELLeCTB

W WX  NpeBpawWeHuil;  BbISBASTb  B3aMMOCBSI3b
XUMWNYECKUX 3HaHuit c NOHATUAMM "
NPeACTaBNEHUSMU  APYTMX  eCTECTBEHHOHAYUHbIX
npesmeToB;

- YMeTb MCMONb30BaTb HaMMEHOBAHWUS XUMUYECKUX
COeAIMHEHN MeXAyHapoHOro coto3a TeopeTn4ecKom
1N NPUKNagHOR XUMUWM U TpuUBMANbHbIE Ha3BaHUA
BKHEMLLMX BeLecTB (3TU/eH, aueTuneH, rIuLepuH,
theHon, hopmanbierng, yKCycHas KWucnota, FAULMH,
yrapHblii ras, yrnekucnblii ras, ammuak, raiieHas
13BECTb, HeralleHas W3BeCTb, MUTbeBas  coja W
LpYrux), COCTaBnATb (OPMYNbl HEOPraHWYecKux u

OpraHuyeckmx BELLECTB, YPaBHEHUS XUMUYECKMX
peakuuit, O0BBACHATL WX CMbICA; MOATBEPXAATh
XapaKTepHble  XMMUYECKMe  CBOMCTBA  BELLECTB

COOTBETCTBYIOLUNMY 3KCMEPUMEHTAMU U 3anncAMu
YPaBHEHUIA XUMNUECKUX peaKLmnii;

- YMeTb YCTaHaBNNBaTb NPUHALANEXHOCTb U3YYEHHbIX
HEOPraHWYeCKUX W OpPraHUYeckMx BellecTB K
onpefeNneHHbIM  Knaccam U rpynnam  COefvHEeHW,
XapaKTepu3oBaTb UX COCTaB W BaXKHelLine CBOICTBa;
onpeaensiTb BUAbI XMMUYECKUX CBs3eli (KoBaneHTHas,
MOHHAs,  MeTainnyeckasl,  BOAOPOAHAs),  TuMbl
KpUCTaN/IM4YecKnx peLueToK BELLECTB;
KNaccuuLMpoBaTb XMMUYECKIE PeakLium;

- YMeTb NMNaHWPOBaTb W BbIMONHATL MAAHUPOBATbL U
BbINOMHATb XUMUYECKMIA 3KCNEPUMEHT (MpeBpaLLeHus
OpraHWYecKUX BELLECTB MPU HarpeBaHUM, MONy4eHue
3TWNEHA W W3Y4eHWe ero CBOMCTB, KauyecTBEHHbIE
peakuMm Ha anbAerngpl, Kpaxman, —YKCYCHYH



14. KonuyecTBo 4acos
NpoMeXyTo4Hasa aTTecTauus:

Ha

0CBO€EHUNE

KUCNOTY; [JeHaTypauus 6efKoB Mpu  HarpesBaHuu,
LBETHble peakuuMn 6GeNnKkos; MNPOBOAUTL  peakuun
MOHHOTrO  06MeHa, onpefensTs  cpefy  BOAHbIX
pacTBOpOB, KauyeCTBEHHble peakuun Ha Ccynbgar-,
KapboHaT- ¥ X7I0PUA-aHUOHbI, Ha KaTWOH aMMOHUS,
pewatb 3KCNepuMeHTa/lbHble 3afayn Mo Temam
"MeTtannbl" u "HemeTannbl") B COOTBETCTBUM C
npasnnaMm TeXHWKM 6e30nMacHOCTM Npu obpaLleHnmn ¢
BellecTBaMn 1 nabopaTopHbIM  060pyfOBaHMEM;
npeacTaBnaTh pesynbTaThl XUMUYECKOro
IKcnepumeHTa B (opmMe  3anucu  ypaBHeHWii
COOTBETCTBYIOLMX  peakunii 1 opmynmposaTb
BbIBO/bl Ha 0CHOBe TUX pe3ynbTaTos;
- YMeTb aHa/M3npoBaTb XMMUYECKYH0 MHGOopMaLuio,
noflyyaeMyto 13 pasHbIX WCTOYHWKOB (CpeacTs
MaccoBoii MHopmaLuu, ceTb VIHTepHET v fpyrue).

nporpammMbl  y4ebHOW  AUCLMNAMHBI W

MakcumasbHast yuebHas Harpyska o6ydatolerocst 96 4acos, B TOM UMCIIE:
06s3aTeNbHasA ayauTopHas yueGHas Harpyaka obyuarolLerocs 96 4acos;
caMoCTosTeNlbHas paGoTa 06YUatOLLErocs He NpedycMOTPEHa;
TTPOMEXYTOUHAs aTTecTalms: 2 CEMecTp - AU(hepeHLMPOBaHHbIN 3aueT



2. CTPYKTYPA U COHEPXAHWE YYEBHOW AUCLUUMIVHbI

Bup y4e6Ho paboTbl O6bem B yacax
O6bem 06pa3oBaTenbHOIA nporpammbl yuebHo %
AUCUUNINHBI
BT.M.
OCHOBHOE cofiepxxaHue 67
B T.4
TeopeTunyeckoe 06yHeHme 55
npakTuyeckne saHaTuUA 12
MpodeccnoHansHoO OpUEHTMPOBaHHOE cofiepXaHue 2
(cogep>kaHue nNpuKNagHoro Moayns)
B T.4
TeopeTunyeckoe 06yueHme 23
npakTuyeckue 3aHaTuUA 6

WNHAanBUAYanbHbIA NpoekT (fa/Her) et

lMpomexyToyHaa aTTecTtauma - AuddepeHypoBaHHbIii
3a4yeT



2.2. TemaTnuecknit NnaH u cogemkaHne yue6HOn JHEOHNNNHBI Xnumua

HaunucHoBauHe pasne.loB H Tem

CopepxaHme y«dc61olo MaTepua.la U HOPMbI OPraHM3aLnm 4eaTelbHoCTi
obyuatowuxcs

2

PAIIF.n 1 OFHOBbI FTPOI.HNSA BKWEIFTBA

Tema 1.1. C3poeHne aToMOB
XUMWUYECKIMX 3NEMEHTOB 1 NPUpoaa
XUMNYECKON CBA3N

Tema 1.2. McpuO.THYECKHH 3aKOH U
Ta&lHua [.1. MeHTc-TccBa

CopepxaHue
1. CoBpemeHHas Mo;|C.1b CTPOEHNS aToMa.
CUMBONMYECKMI A A3bIK  XUMUM  XUMUYECKWA  3neMeHT  DNeKTpOHHas
KOH(Urypaums aro.ma. Knaccuukaums XWMUYECKUX 3nemeHTOB (s-, p-, d-
3NeMeHTbI). BaneHTHbIe 3NeKTPOHbI. BaneHTHOCTb.
2. 9.TeKTPOMHAS UPHPO.TA XMMUYECKOM CBA3N
ONeKTPOOTPULATENLHOCTb.  BUMbI XUMUYECKOW CBSA3N (KOBANEHTHas, WOHHas,
MeTaxnmuyeckas. BOAOPOAHAs) M CNOCOGHI ee 06pa3oBaHus.
B TOM uncnie Mpakniyecknx 3aHATUIA H .Na6opaTopHbIX paGoT
MpakTnyeckoe 3aHaTMe K» 1 PeweHve 3ajaHnii Ha UCNONb30BaHME XMMUYECKON
CMMBONIMKM W Ha3BaHWii COBANHEHNIA, Ha YCTAHOANEHUC CBA3M MEX/Ay CTPOEHUEeM
aTOMOB XUMUYECKUX ANeMEKrOoB.
Ca.mocTosTe.TbHast paboTa o6yyatoLuxcs
CopcoxaHue

Mepnoanueckaa cucTema XuMuuyeckux anemeHtos [.M1 MeHpc-necsa
dusnyeckuit cmbicn Mepuognyeckoro 3akoHa [.M. MeHgeneesa 3akoHOMepHOCTU
M3MEHEHNA CBOWCTB XWUMWYECKUX 3.J1EMEHTOB, 06pasyemMblX WUMM MPOCTbIX W
CNOXHbIX BEl|eCTB B COOTBETCTBUM C MONOKEHMEM XMMMUYECKOTO 3NeMeHTa B
Mepuoguueckoli  cucTeme.  MUPOBO33PEHYECKOE 1 HAyuHOe  3HaueHue
Mepuopmnyeckoro 3akoHa [.M. Menpgeneesa [MporHosel [A./1  McHac-neesa
OTKpbITUE HOBBIX XUMUUYECKUX INEMEHTOB. PeleHne NpakTUKOY3PUEHTUPOBAHHBIX
TeOpeTMYeCKUX  3ajaHuii  HAa  XapaKTEPUCTMKY — XMUMUYECKMX  3M1EMEHTOB
«McTa.1nnueckuc /  HemeTannMueckue CBOWCTBA, 3NEKTPOOTPULATCILHOCTb 1
CPOACTBO K 3NEKTPOHY XUMUYECKUX 3/1IEMEHTOB B COOTBETCTBUE C UX INCKTPOHHbLM
CTPOCHWE.M U MOMOXEHUEM B MEPUOANYECKON CUCTEME XUMUYECKMX 3NEMEHTOB
N U Menpc-ncesa»
B ToM YHC.ICnpakTUYecKMX 3aHUTUM U .NabopaTopHbIX paGoT
CamocTosaTc.Nbllasg paboTa o6yvarowmxcs

O6bem yacos

©

Kol
KOMMeTeHU Ui,
(hopmupoBaHuio
KOTOPbIX
cnoco6cTByeT
3;lement
NXIOrpamMMbl
4
OKO01. OK02

OKO!

OKO!
0KQ2



PAANEN 2. XUMUNYECKUE PEAKLINN
CopgepxaHue
1. K laccM(UMKanns H TUNbI XUMUYECKUX peaknnit
Knaccutmkaumss v TUMbl TYNYECKUX PeaKLMAd C Y4acTMeM HeopraHMyeckux
BewjecTB.  COCTaB/eHWe  YPaBHEHWI  peakunil  CORAMHEHWS,  Pax/OXEHMs.
3aMeLleKH:. 0GMeHa, B T.4. PeaKLMil FOpeHNs, OKUCNEHHSA-BOCCTaHOANEHNS
2. YpaBHEHUA 0KV CIEHHA*BOCCTAHOA.1CHHS
Tema 2.1. Tunbl XUMUYECKUX Ypi -BOCCT . CTeneHb OKucneHus OKucnutens wn
peakyuii BOCCTallBMUTENb. COCTaaNeHne 1 ypaBHUBaHNeE OKNC.MTeNbHO'BOCCTAHOBUTE. IbHbIX
peakumit MeTOAOM 3.CKTPOHHOTO 6GanaHca. OKHCAHTCALHO*BOCCTAHOBUTENbHbIE
peakuuu B MNpPUPOJE, MPOIOBOACTAEHHLIX MPOLECCAX W HKM3HEAEATENLHOCTM
OpraHn3moB.
B TOM 4uncne NpakTU4EeCKUX 3aHATUIA 1 .1abopaTopHbIX paboT
MpakTuyeckoe 3aHaTue Ne 2. PacueTbl M0 NIPaBHEHNSIM XMMUYECKUX peakuuii. OBP
CamocTosATeNlbHaa pa6oTa obyyaroLmxcs
Co.nepxxaHue
Teopua 3NeKTPONMTUYECKOI AUCCOLMALMM. VIOHBI DNEKTPONNTBI, HCI.ICKTPONTH!
Texia 2.2. 3.1eKTpo.TTUYeCKas Peakuyun VoHHOro o6meHa. CocTaaneHue peakuuii WOHHOrO O6MeHa myTem
(MccoumaLms H NOHHbIA 06MeH COCTaaNneHns WX MOMHLIX W1 CC VIOHHBIX Y it KucnoTHo-
OCHOBHbIE peakL{ni. 3aaHins Ha COCTABNIEHWNEe NOHHbIX peakunii
B TOM 4ucne npaKTUYEeCKMX NaHATN 1 .NaBopaTopHbIX paboT
CamocTosiTe.IbHas pa6oTa 06yyaloLwmnxes
KoHTp®.1bHas pa6oTta Ne | CTpoeHue BelLecTBa 1 XMMUYECKNe peakLnn

PA3JEN 3. CTPOEHUVE U CBOMCTBA HEOPITAHUYECKWX BEWECTB

CopgepxaHue

1. Mpe.1MeT HeopraHU4Yeckon Xumun

TMpeAMeT HEOPraHWUYeckoi .XuMMM K.naccutuKaluls HEOPraHuYeckux BellecTs
TpocTble 1 CAOXHbIE BewjecTBa. OCHOBHbIE KNACChl CNOXHBIX BELECTB OKCUAbI.

VL ITKCHOpL kncnoTbl, conu.

Texta 3.1. Knaccudukauus, 2. BnanmocBA3b HeopraHM4yecknx BewiecTs
}OMeHK.1aTypa H CTpoeHue ArperaTHble COCTOSHWA BeljecTBa KpucTannmuyeckuc M amopdHble BellecTsa
|icopralillyeckHK BelecTs Tunbl  KPUCTA-XNNYECKUX  PElIeTOK  (aTOMHas,  MONeKyNApHas. — MOHHas,

meTannuueckas)  3aBMCMMOCTb  (DU3MYECKMX CBOWCTB  BewjecTBa OT  Tuna
KPUCTXINYECKOM peLIeTKN 3aBUCMMOCTb XUMWUYECKON aKTUBHOCTW BELIECTB OT
BAMA XMMUYECKOW CBA3W WM TN KPUCTa.XNWYECKOW peweTxv  MpuunHel
MMOtooopajHH BelecTB

B ToM MHC.ICnpaKTU4ecknx 3aHaTUil H NabopaTopHbIX paGoT
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Tema 3.2. ®H3HKO-XUMHYCCKHC
CBOVWCTBA HEOPraHNYECKMX BeLIEc3B

Tevia 3.3. UneHTudnkayHa
HeopraHnyeckunx BewecTs

KoHTpo.3bHas paboTa 2

PA3AEN 4. KWHETUYECKWNE

Tema 4.1. CKOpOCTb XUMUYECKUX
pcakiul]. Xumuueckoe paBHoBecue

MpakTndeckoe 3aHATMe N 3. PeleHne NpakTUUECKNX 3aaHnii No Knaccudukaumm,
HOMEHKNA-Npe 1 XUMUYECKAM (DOPMyNamM HEOPraHUYeCKMX BeUeCTB PasnnuHbiX
KNaccos.
CamocTosTe.lbHas paboTa obyvarowmnxcs
CopgepxaHue
I. MeTta’rol
O6LUme (hn3nyeckme U XMMUYECKWe CBOCTBA MeTaTsoB Crnocobbl NONyyYeHNs.
2. 3HauyeHMe MeTa.blOB M HEMeTaT.TOB B MPHPO.TC W XH3HeAesTe.lbHOCAL
ye.10BeKa M OPraHu3mMoB
3. Koppo3sus meTa.l.10B
Koppoausi MeTaT.10B: BMAbI KOPPO3MHA, CTIOCOBLI 3alUMTLI METAbIOB OT KOPPO3NK.
4. Hewmertarssl
O6uyme hrsnyeckme n XMMUYECK1e CBOACTBA HEMETabTOB.
5. TunuuHble cBoiicTBa HemeTaxtoB IV- VII rpynn
6. K.laccH®|lkanms n MOMCHK.laT>pa coegnHeHuit He.yieia.xioB

ms M H Typa coej it HemeTaxToB. Kp\TOBOPOTBI
GUOTEHHBIX 3N1EMEHTOB B MPUPOZE.
7. XMMUYECKNe CBOMCTBA OCHOBHbIX KMAacCOB HEOPTaHUYeCKUX BelecTs
Xu.MUYeCKue CBOMCTBA OCHOBHBIX KNAacCOB HEOPraHWYecKuX BewecTs (OKCUAOB,
TMAPOKCMAOB, KUCNOT, CONEit M Ap.). 3aKOHOMEPHOCTM B WU3MEHEHUN CBOWCTB
MPOCTbIX BelwecTs, BOAOOOAKbIX COEANHEHWIA, BbICLUNX OKCU0B 11 TAPOKCHA0B.
B TOM 4nCTe NPaKrHYeCKHX 3aHs Wil 1 .N1aGopaTopHbIX paboT
MpakTnyeckoe 3aHaTMe Ne 4  CoCTaBNeHUe YpaBHEHU! XUMUYECKUX Peakuuit ¢
y4acTvem NpPOCTIX U CIOXKHbBIX HEOPTaHUYECKMX BELLECTB.
CamocTosTe.lbHaa paboTa obyyalowmxcs
CopepxaHue
B TOM uncnie NPaKTUYECKNX 3aMATUI 1 NaGoPaTOPHbIX paGoT
Na6opatopHas pa6oTa N° 1« aeHTUdhNKaLNa HEOPraHMYeCKUX BELLeCTB»
CamocTosancnbHas pa6ota obyvarowmnxcs
CBOICTBA HEOPraHMYECKIX BELIECTB

N TEPMOANHAMWYECKNE 3AKOHOMEPHOCTW NPOTEKAHUSA
XUMUWUYECKUX PEAKLNIA

CopepxaHue

1. CKOpOCTb peakyuu, ee 3aBUCUMOCTb OT PaX/NUHbIX (HaKTOPOB

CKOpOCTb ~ Peakuui, ee 3aBUCUMOCTb OT  Pax/MMuHbIX (HaKTOPOB:  MPUPOAbI

pearupyiownx BelIECTB, KOHLEHTPaLUMM Pearupylouux BewecTs, TeMnepaTypbl n

nNowWaAN PeakyMoHHOI NoBEPXHOCT TcaToBble 3B(eKThl XUMUUECKNX PeakLuit

16
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Tema 5.1. lMoHATHe 0 pacTBOpax

Tema 5.2. WccTegoBaHHe CBOWCTB
pacTBopos

K30~ 1 IHAOTEPMUYECKME, PeaKLn

2. O6paTUMOCTb peakuuit

XNMUUYECKOe paBHOBECUE W €r0 CMeleHne Noj AeCTBUEM pasindHbiX-<{)akToIX}s
(KOHMEHTPALNA peareHToB WM NPOAYKTOB Peakuuu, AaBneHue, Temnepatypa) Ans
€03/jaHN ONTUMANbHBIX >CNOBUIA NPOTEKAHUA XMMUYECKIMX MPOLECCOB. MpuHLMn
Jle Warensc

B TOM uncne NpakTUYeCKMX 3aHATUIA H N1a6opaTopHbIX paboT
CamocTosTe.lbHas pa6oTa o6yyaroLwmxcs

PA3[EN 5. PACTBOPbI

CopepxaHue
1. PacTBopeHue Kak hU3NKO-XMUNUCCKHII NpoLecc
PacTBopeHMe  Kak  (DM3MKO-XMUMUUYECKWA  mpouecc.  PacrBopbl.  Cnoco6bl
NpPUroTOBNEHUs PacTBOPOB. PacTBOpUMOCTb  MaccoBasi [J0Ns PacTBOPEHHOTO
BewecTBa CMbICA MOKasaTens NPefe.bHO aonyctumoi KOHLUEKTPALMW U ero
1CMO/b30BaHME & OLEHKe IKOMIOrMUECKOii Ge30MacHoCTU
2. 3aueTHoe 3aHATHE

2 cemecTp
3. MpaBu.na 3K0.IOTUUCCKH Le.ICCO06Pa3HOro noseneHus B GbiTy u TPyA0BOI
AeATeNbHOCTH
Mpasuna 3KONOTMYECKW LIENecoo6pasHoro mMoBefeHUs B ObiTy W TPyAO0BOi
[esTeNbHOCTM B LIeNAX COXPAHEHUS CBOETO 3/10POBbA W OKPYXKaloLed ruposHoil
CPejbl; ONAacHOCTb BO3AGIACTBIA HA XMBbIE OPraHM3Mbl ONPeeNeHHbIX BelecTs
PelleHne  NPaKTUKOU3PUEHTUPOBAHHBIX ~PACUeTHbIX 33faHWii  Ha  PacTBOpEI,
1CnoNb3ye.uble B GbITOBOI 1 NPOM3BOAETBENHOI AESTENbHOCTI YenoBeka
B TOM YHC.NIe IPaKTUUeCKNX 3aHATUI H N1a6opaTopHbIX paboT
Ca.mocToATeNbHas paboTa obyyatoLwnxcs
CopaepxaHue
B TOM uncne NpakTUUYeCKMX 3aHATUI H N1a6opaTopHbIX paboT
JNa6opatopHas pa6oTa Ne 2 «[puroToBneH1e pacTBOPOB»
CamocToaTenbHas paboTta obyyatoLwmnxcs

PA3LEN 6. CTPOEHMWE 1N CBOWCTBA OPFAHUYECKMNX BELLECTB

Tema 6.1. K.laccl|pukallllf, cTpoeHune
H HOMCLIK.TaTypa opraHu4ecknx

CopaepxaHue
1. Mous.1ICHue Il pa3BHYHE OPraHNYecKoi XUMNUM KaK HayKu
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Tema 6.2. CBOWCTBA OPraHMyYecKux
coeAuHeHunit

MpeaAMeT OPraHUYeckoit XMMMU MeCTO M 3HAYEHME OPraHM4Yecko XMMun B
CUCTEMe €CTECTBEHHbIX HAMTC. XMUMUUYECKOe CTPOEHME Kak MOPSAOK COeAMHEHNs
aTOMOB B MO/IEKX/e COT/IACHO WX BATEKTHOCTM OCHOBHbIE MOMOXEHUA Teopuu
XUMUUYECKOTO CTPOEHUS OPraHUUECKNX CoeAnHeHui i A.M. BXTNCpoBa. YrnepoaHbiit
CKeneT OpraHuyeckoil MONeK//bl. 3aBUCUMOCTb CBOMCTB BCLUCCTB OT XUMUYECKOTO
CTpoeHna monekY/1 V3oMepua u u3omepbil.

2. MoHaTue OdyHKLW10HA.1bHOH rpynne. Panuna.t

MoHATME O (YHKMMOHATLHOW rpynne. Pagukan TMpUHYMNLI  Knaccudukauum
OpraHMYeckux CoefuHeHMi. MeXAyHapoaHas HOMEHKnaTypa U MpPUHLUMbI
HOMEHKNATYpbl  OPTaHUYeckUX —COeAVHEHWii. [oHATMe 06  asoTcogepxalynx
COeAMHEHNAX, GUONOTMYECKN aKTUBHBIX BELECTBAX (yrneBojax, xupax, 6enkax un
AP.), BbICOKOMONEKYNAPHBIX COEAMHEHUSX (MOHOMEP, MOAUMEP, CTPYKTypHOE
3BEHO).

B TOM 4ucne NpakTUYECKNX 3aHATUI 1 Na6opaTopHbIX PaboT
CamocrosTe.TbHas pa6oTa o6yyatrowmnxcs

CopepxaHue

l, Nl.TKaHbl

DU3NKO-XMMUUYECKME CBOWCTBA OPraHUYECKUX COEAMHEHWIi OTAENbHbBIX KNaccoB
(0COBEHHOCTY KNAacCU(UKaLMi 1 HOMEHKNATYPbI BHYTPY Knacca; roMonoruyeckinit
pag v obuwas hopmyna, usomepus: usnyeckne CBOINCTBA; XMMUYECKME CBOCTBA,
CNoco6bI MOJyYeHNs): Npejje.bHble YrNeBOAOPOAbI (afkaHbl 1 LUKTOANKaHbI).
TopeHve MeTaHa Kak OUH U3 OCHOBHbIX MCTOYHWKOB TEMNa B MPOMbILLNEHHOCTU 1
6GbiTy. CBOWCTBA MPUPOAHLIX YrNEBOAOPOAOB, HAXOXAEHWe B Mpupose 1
npUMeHEHNE aKaHoB;
2. A.lKeHbl
HenpegenbHble yT.NeBOAOPOAbI (aNkeHbl.). OpeHve aeneneHa Kak WCTOUHMK
BbICOKOTEMMNEPATYPHOTO anameHun ANA CBapKu 1 Pe3kn MeTaxnos

3. HenpenenbHble yrneBojopoabl (aTKUHbI U anKajneHbl)

4. ApomaTunyeckue yrnesooposbl
5. CnupTbl U (eHo.1bl
Kucno! co (cnupTbl 1 eHonbl)  MpakTuyeckoe
NpUMeHEHNe STUNEHTNINKONS, TNULEPUHA, (heHona.
6. A.TbAernabl 1 KEeTOHbI
Kucnopogocogepxallme CoeuHeHus ( anbaernjbl U KeTOHbI)
7. Kap6oHOBble KHEO Thbl U 3(hnpbl
CNIOPOACOAEPXKALL e COeANHEHNS (KapBOHOBbIE KUC.I0TbI W 3(npbl)
JKupbl 11'yrnesogpl

OKO!
0KO02
OK04



KoH'honbHas pa6ota 3

Tema 6.3. UncHTudUbaumna
OpraHuyeckmnx BelecTs, ux sHaueHue
H npuMeHeHune B 6bITOBO H
NpoN3BONCTBEHHOM NesTe.1bHOCTIL
ye.l08cKa

Kn1cn00040c0Ae0Kalne CoeuHeHs (KMobl U yreBozsl)

9. MpumeneMHC (hopMalbnernja, aucTa.lbNeTna. yKCyCHON KHew Thi
TpUMeHeHe (OPMaNbAEriAa, 3UCTANbAETNA], YKCYCHOI KUCNOTbI Mbl.na Kak conm
BbICLIMX KapGOHOBbLIX KMCNOT MotoLyie CBOWCTBA Mbia

10. A3oToconepalline COeMHCHUS.

A30TCOAEpXKAlME  COEAMHEHWA  (aMMHBI M aMUHOKMCIOTbI,  Genku)
BbICOKOMO/IEKY. TApUbIE COBAMHEHNS (CUHTETUYECKME 1 BUONOMNYECKU-AKTHBHBIC).
11. MoHomep, NonumMep, CTPYKTYpHOE 3BEHO.

MoHoMep, Nosumep, CTPYTCTYpHOE 38eHO 0NMMEPU3ALVA 3TUNEHA KaK OCHOBHOE
HardaancHUC ero WCMoNb3oBaHWs — [eHeTMdeckas CBA3L MeXAy KTaccamn
OpraHNyecknx CoeAMHEHWNA.

B TOM Yncne NPaKTUYECKNX 3aHATUI 1 .1abopaTopHbIX paboT

MpakTuyeckoe 3aHsiTe Ne 5. CBOMCTBA OPraHUYECKUX COEAUHEHUN OTACTbKbIX
KNaccos.

CamocTosTenbHas paboTa o6yyarowmuxcs

CTpyKTypa 1 CBOICTBA OPraHNUECKIX BEL|ECTB

ConepxakHe
1. BuoopraHunyeckHe coeanHeHmna
MpumeHeHne ¥ GUONOrMYeckas Ponb YrneBogoB. OKMUCNeHWe YT.TeBOJOB -
VCTOYHWK 3HEPriM XKMBBIX OPraHU3mMoB OGNacT NPUMEHEHNA aMUHOKWCAOT.
MpespaiieHns GenkoB MUWKM B OpraHuame. Buonoruueckue (yHKUMN Genkos.
B1oNoruyeckme (yHKLMN XXNUPOB PO/b OPraHMYEeCKOil XUMUI B peLleHnn NpoGnem
nuLeBoii 6esonacHocTn
2. Po.ib opraHu4eckoil XumMuuM B penioHUNW HPOG.leM 3HepleTU4ecKoH
6e30MacHOCTV, B Pa3BUTUN MeANLMHBI, CO3AAHNM HOBbIX MaTepHa.10B, HOBbIX
MCTOYHNKOB 3HEPTUN (aNbTePHATUBHbIE UCTOYHUKN 3HEPTUM)
3. OnacHoCTb BO3-3EHCTBMS HA XKMBbIE OPraHW3Mbl OPraHMYeckux BewecTs
OTANbHbIX KNAccoB
OnacHOCTb BO3AICTBIA HA XMBbIE OPTaHU3Mbl OPraHUYECKINX BELLECTB OTAENbHBIX
KTaccoB (YTN1€BOAOPOABI, CMIMPThI, (DEHOMbI, XNOPOPraHU4eckne MPOU3BOAHbIE,
anbjeruabl v 0.), CMbICA NoKasaTens npeJenbHO NONXETUMONM KOHLEHTpaL MK
B TOM uncne NpakTUYECKNX 3aHANIH 1 .1abopaTopHbIX PaboT
CamocTosTe-NbHas paboTa obyyarowmnxcs

MpuknagHoi Mogyne

PA3JEN 7. XUMUS B BbITY U MPON3BOACTBEHHOW AEATENBHOCTU YENOBEKA

2
2
OKOI. OKo02.
OK 04
6
OKoOl
0KO02
2 OK 04
2
OKOI. OK02.
5 OK 04. OK07

nK33



Tema 7. XHMHA B 6bITY 1
NPON3BOACTBEHHON AeATENBbHOCTH
yenoseka

CopepxxaHue
HoBeliLune JOCTUKEHNS XNMUYECKOI HA\LC 1 XMMUYECKOI TexHonoruu Ponb
XUMUM B 06eCNeyeHnIn SKONOTMYECKOI, 3HepreTMUecKoil N Nuuesoii 6esonacHocTy,
PasBUTMM MeAuLMHb! MpaBuna Noucka v aHanu3a XMMUYECKoil HhopMayum 3
Pa3sNnYHbIX UCTOUHMKOB (HavHHaa 1 >4e6Ho-Ha3'UHaa nurepaTxpa, cpeAcTea
MaccoBOil MH(OPMALMK, CeTb VIHTEpHET)
B TOM uncne npakTUYECKNX 3aHATUIA 1 N1aGOPaTOPHbIX paboT
MpakTiyeckoe 3aHaTMe Ne 6. XvMUS B GbITX 1 MPOM3BOACTBEHHONM AEATENbHOCTU
yenoBeka.
MpakTudeckoe 3aHATME 7. «3awMTa NpeseHTaUMn «XUMUS B GbIT> U
NPON3BOACTBEHHOM AEATENbHOCTU»
CamocTosaTc.1bllas paboTa 06THalO WHXCA

Mpomean'touHas anectanus

Bcero:

96

OKO!
0K02
0K04
0KQ7
MK3.3



3.YCNOBUA PEANUSALINY PABOYEN MPOrPAMMbI YUEEHOM
AUCUMMNANHBL

3/1.Tpe6oBaHHA K MUHUMaNbHOMY MaTepuanbHO-TEXHUUECKOMY 06ecneyeHuto
Peanusaums  nporpamMmbl  AWCLUMMAWHLI  MpegycMaTpuBaeT — Hanuuve  yye6GHOro
KabuHeTa  «Xumum; 6Guonorum; reorpauu; 3KONOTMYECKUX OCHOB MPUPOLOMO/Nb30BAHUS;
MMKPOGMONOrumn, GU3N0NOTN MUTAHNA, CAHATAPUN W TUTWEHBI;
Ob6opyfoBaHue y4ebHOro KabuHeTa:
- Nocafo4Hble MecTa MO KOMMYECTBY 06y4atoLLmMXCs;
- paboyee MeCTO Npenofasatens;
- pa3faTouHblii MaTepuan (TecTbl, NOCOBKA MO NPaKTUYECKUM paboTam, neKkuum);
- HarnsgHble Matepuans
O6opygoBaHve nabopaTopun: XuUMMUYeckas Mocyda, XMMUYECKWe peakTviBbl, Mpubopbl Ans
BbINO/IHEHWSA OMbITOB, HA6OPbI M1HEPANOB.

3.2. HhopmaLmoHHoe o6ecriedeHre peannsalmmy nporpammbl

3.2/1. MeyaTHble U3faHUsA

OCHOBHble WCTOYHUKMU:

1 EpoxuH KO.M. Xwumns gns npodeccuii M cneumansHOCTE TEXHWYECKOTo 1
€CTeCTBEHHO-HAy4YHOro Npodmneid: y4ebHNK Ans CTyd. yupexaeHuin cpeg.npod. obpaszoBaHus /
HO.M.EpoxuH, KoBaneBa. 6-e u3g., ctep. — M: M3paTenbckuii LeHTp «Akagemus», 2020.

2. MnuHka. H.J1. O6waa xumms: yyebHoe nocobue / nuHka H .J1. — Mocksa: KHoPyc,
2020. -749c.— (CNO)

3. ApTemeHko, A.W. OpraHuyeckas xumus: yuyebHuk / AptemeHko A . . — Mocksa :
KHoPyc, 2020. — 528 c.— (C M O)

ﬂ,OI‘IOI‘IHVITe]'IbeIe NCTOYHUNKN

1 TabpuensH O.C., Octpoymos W.I"., OcTpoymoBa E.E. u ap. Xumus gns npodeccuii n
creunanbHOCTER eCTeCTBEHHO-HaYYHOro NPOGMAN: YHeBHNK AN CTyf,. yupexaeHuin cpegd.npod.
o6pasoBaHus. — M., 2014.

2. TabpuensH O.C., Octpoymos W.I'., Cnagkos C.A., [opodeesa H.M. lMpakTukym:
yueb, nocobue ans cTys. yupexaeHuii cped. npod. obpasosaHus. — M., 2014.

3. abpuensH O.C., OctpoymoB W.I"., Cnagkos C.A. Xvumus: nocobue ans nofroToBkM K
Er3: yueb.nocobue ans cTyd. yUpexaeHuii cpes. npod. obpasoBaHms. — M., 2014.

4. EpoxuH FO.M. Xumus: 3agaum 1 ynpaxHeHus: yue6.nocobre ansa cTyd. yUpexaeHuii
cped, npod, ob6pasoBaHus, — M., 2019.

3.2.2. 9NeKTPOHHbIe U3JaHNA U 3NEeKTPOHHbIe pecypcbl

WIHTepHeT-pecypchbl
WWW.rusneb.ru (H3b - HaumoHanbHas aneKTpoHHas 6MbnmnoTeka)
www. pvg. mk. ru (onumnuaga «Mokopy BopobbeBbl ropbl»).
www. hemi. walls!, ru (O6pa3oBaTefibHbIiA CaiT ANs LKONLHUKOB «XUMUS»).
www.alhimikov.net (O6pa3oBaTenbHbIii CaiiT NS LLIKObHUKOBY).
www. chem. msu. su (9NeKTpoHHas 6MBIMOTEKA MO XUMUW).
www.enauki.ru (MHTepHeT-n3aaHne Ans yuutenein «ECTeCTBEHHbIE HayKn»),
WWW. 1September, ru (MeToanuyeckas raseta «IlepBoe CeHTAGPA»).
WWW, hvsh. ru (KypHan «Xumus B LLKONE).
Www.hij.ru (KypHan «Xumms 1 XusHb»),
www.chemistry-chemists.com (371€KTPOHHBbIIA XXypHan «XUMUKW 1 XUMUSE»).


http://WWW.rusneb.ru
http://www.alhimikov.net
http://www.enauki.ru
http://www.hij.ru
http://www.chemistry-chemists.com
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4. KOHTPO/1b Y OLUEHKA PE3Y/IbTATOB OCBOEHUA YYEBEHOW

Koa n HaumeHoBaHwve
thopMupyeMbIX KOMMeTeHL N

OK 01. BblbupaTb cnoco6sbl
peLueHuns 3agau
npotheccMoHanbHOM
[eATeNbHOCTA  NPUMEHUTENbHO
K PasnnyHbIM KOHTEKCTaM

OK 02. Mcnonb3oBatb
COBpeMEHHbIe CpefcTBa MOuCKa,
aHanmsa
NMHTepnpeTauMnumMHpopmaLmm n
MHHOPMaLMOHHbIE  TEXHOMOrMK
ons BbINONHEHUSA 3ajay
npogeccuoHanbHo
[leaTenbHOCTH

OK 04. 3dheKTBHO
B3aMMOfelicTBOBaTb W paboTaTb
B KONNEKTUBE 1 KOMaHze

OK 07. CopeiicTBOBaTbH
COXPaHEHWNIO  OKpY>XaloLLiei
cpeabl,  pecypcocbepexeHuto,
NpUMeHATb 3HaHWA 06
V3MEHEHNW KAMMaTa, NPUHLMMGI
6epexxMBOro  MPOM3BOACTBA,
3(peKTNBHO  AeiicTBOBaTb B
4pesBblYaiHbIX CUTYaLMAX

MK 3.3. AHanm3nposarb
pe3ynbTathl [ieATeNbHOCTM

KONNEKTVBA UCTMONHUTENEN

ANCUUMANHBI

KpuTtepnu oueHku

P 1,Tema 11, 12
P2, Tema2.1,2.2

P3, Tema 3.1, 3,2, 3,3
P4, Tema 4.1l

P 5 Tema 5.1, 5.2
P6, Tema 6.1, 6,2, 6,3
P 7, Tema 7, M-olc

P 1,Tema 1.2,

P3, Tema3.1, 3.2,3.3
P4, Tema4.l

P5, Tema 5.1, 5.2

P 6, Tema 6.2, 6.3

P 7, Tema 7, M-olc

P2, Tema 2.2
P 3. Tema 3.3
P 5. Tema 5.2
P 6, Tema 6.2, 6.3
P 7. Tema 7. M-olc

P 5, Tema 5.1
P 7, Tema 7, M-olc

P3, Tema 3.2
P5Tema5.1.3

P 6, Tema 6.3

P 7, Tema 7, M-o/c

®opMbl U METOAbI
OLEHKN

[wnarHocTnyeckas
KOHTpONbHas paboTa
TecTuposaHue
CamooueHKa u
B3alIMOOLiEHKa
Mpe3eHTauWa MUHK-
NPOEeKTOB
YCTHbIA ¥ TUCbMEHHbII
onpoc
PesynbTaTbl BbIMONHEHUS
yuebHbIX 3aarLui
MpakTnyeckue 3aHATHA
JabopaTopHble paboThl
Mpo.yexyTouHas
aTTecTauus
(BbINONHEHME 3a4ETHBIX
3afjaHnin)






