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Pabouas nporpamma yueOnoil muctmmmaHel OOJ[.04 Xumus paspaboTaHa Ha OCHOBE
TpeGoBanuii MenepalibHOrO TOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO CTAHAAPTA CPEAHETO
o0mero 06pa3oBaHus, yTBEPXKACHHOTO TpUKa3oM MuHUCTEPCTBA 00PA30BAHUS U HAYKH
P® Ne413 ot 17.05.2012 ., npeapsaBAsSEMBIX K CTPYKTYPE, COACPIKAHUIO U PE3YIbTATAM
ocBocHMS yueOHOH mucuumanabl OOJ1.04 XumMusi, B COOTBETCTBUM ¢ PEKOMEHIAMSIMHI
N0 OPraHu3aluu MOJYYEHHs CPeAHEro o0wero oOpa3oBaHHMs B MpPEAenax OCBOCHUS
00pa3zoBaTe/bHBIX MPOTPpaMM CPEAHEr0 NpodeccHoHaTbHOTO 00pa3oBaHus Ha 0Oaze
OCHOBHOro  o0mero oOpa3oBaHusi, ¢ y4yeToM TpeOoBaHWMH  (eAepaTbHBIX
rOCYy/JapCTBEHHBIX 00PA30BATENbHBIX CTAHJAPTOB W TOMYYaeMO mpodeccuu Wiu
CHENUAJILHOCTH CPEHETO MPOPECCUOHATTEHOTO 00Pa30BaAHHSI.

Opranuzanus pazpadotuuk -  bpsaHckuii ¢umman [TT'YTIC

Ono6peHo Ha 3acelaHu| LIMKJIOBOH KOMHCCHA
[Tpotokon Ne  oT «_ » 2024 T.

PaccmotpeHo Ha 3acenann MeToiM4ecKkoro CoBera
IIporokon Ne ot «_ » 2024 r.

PekomeH1oBaHO K yTBEpKACHUIO [ le1arornueckuM COBETOM
ITporokon Ne  oT «_ » 2024 r.
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1. O6mas xapakrepucTuka padoueii nporpamMmsl 001eo0pa3oBaTe/JIbHOI
aucaunaaabl O0/1.04 Xumust

1.1. Mecro IMCUMINIMHBI B CTPYKType OCHOBHOH mpodecCHOHANbHOIM
o0pa3oBaTeIbHON POrpaMMbl
Oo6uieoOpazoBarenbHas auciuminaa OOJ1.04 Xumus sBaseTcs 0053aTeIbHON 4aCThiO
00meoOpa3oBareabHOro nukKia odpasosareibHoil mporpammel CIIO B COOTBETCTBHH €
OI'OC no cnenmanbHOCTH 23.02.08 CTPOUTENBCTBO MKENEZHBIX AOPOT, MyTh U MyTEBOE
XO35IHCTBO

1. O0mas xapakrepucTuka padoueii nporpamMmsl 001e00pa3oBaTe/JIbHOI
aucaunaaabl O0/1.04 Xumust

1.1. Mecro OMCUMINIMHBI B CTPYKTYype OCHOBHOH mpPOQecCHOHAIbHON
o0pa3oBaTeIbHON NPOrpaMMbl
Oo6ueoOpazoBarenbHas auciuminaa OOJ1.04 Xumus sBaseTcs 0053aT€IbHON 4acThiO
00meoOpa3oBareabHOro nrKia odpasosareibHoil mporpammel CIIO B COOTBETCTBHH €
OI'OC no cneumanbHOCcTH 23.02.08 CTPOUTENBCTBO MKENE3HBIX JOPOT, MYTh U IMyTEBOE
XO35IHCTBO
1.2. Heqn n miiaHupyembie pe3yabTaThl 0CBOCHHUSI AUCHHUIIINHBI

1.2.1. Ileau H 322494 JUCHUILIHHDBI

@opMHUPOBAHUE Y CTYIECHTOB MPEACTABICHUS O XUMHUYECKON COCTaBISAIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA KaK OCHOBBI PUHATHUS PELIECHUN B )KU3HEHHBIX U
[IPOU3BOJICTBEHHBIX CUTYALUAX, OTBETCTBEHHOI'O MTOBEIEHUS B IPUPOIHOM CpELE.

3agaum JMCUHMILINHBI:

1) cdopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECCKHX
IIPOLIECCOB U SIBJICHUN B OKPYJKAIOLIEH Cpende, LEJOCTHONM HAy4YHON KapTHUHBI MHUpA,
B3aMMOCBS3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTABIATH (POPMYJIBI HEOPraHMYECKMX W OPraHu4eCKHX
BEIIECTB, YPABHCHMSI XUMUYECKUX peaKlil, OObSICHATh UX CMBIC], HHTEPIPETUPOBATH
PE3YABTATEl XUMUYECKUX DKCIIEPUMEHTOB,

3) chopMupoBaTb  HABBIKM  MPOBEACHUS  MPOCTEHIIAX  XMUMHYECKUX
AKCHEPUMEHTAIBHBIX UCCIEAOBAHUMA ¢ COONMIOICHUEM MpaBHJT O€30MaCHOT0 0OpaleHUs
C BEILIECTBAMH M JIAOOPATOPHBIM 000PYAOBAHUEM,

4) pa3BUThb YMEHHs HCIOJIB30BATh HMH()POPMALMIO XUMHUYECKOTO XapakTepa M3
Pa3IMYHBIX UCTOYHUKOB;

5) copMupoBaTh YMEHHsI TPOTHO3UPOBATH MOCIEACTBHAS CBOEH JEATEILHOCTH W
XUMHUYECKHX PUPOIHBIX, OBITOBBIX U POM3BOACTBEHHBIX MTPOLIECCOB,;

6) chopMUpOBaTE MOHUMAHUE 3HAYMMOCTH JOCTHKEHUI XUMUYECKOW HAYKHA W
TEXHOJIOTHH JIJ1 PA3BUTHS COLMATIBHOM U MPOU3BOJCTBEHHOM ChEP.



1.2.2. TnaHupyemble pe3y/ibTaTbl 0CBOEHUS 06LL,e06pazoBaTe/ibHON AUCUMNINHBLI B cooTBeTCTBUM ¢ PIrOC CIO u Ha

ocHoBe PI'OC COO
Oco60e 3HayeHVe gncumnanHa UMeeT npu gopmmnposaHmm 1 passutum OK un MK.

Kog u
HanMeHOoBaHu
e
hopmMupyembIX
KOMMEeTeHLWN

OK 01.
Bbibupatb
cnocoosl
peleHuns 3agau
npogeccroHan
bHOM
[eATeNnbHOCTH
NMPUMEHUTENbH
0 K pasMyHbIM
KOHTEKCcTam

MnaHnMpyeMble pe3ynbTaTbl 0CBOEHUS AUCLUMNINHBI

O6bume

B yacTtu TpyaoBoro BocnmuTaHusN:

- TOTOBHOCTb K TpyAy, OCO3HaHWe LEHHOCTU
macTepcTBa, TPyLo/o6ume;

- TOTOBHOCTb K  aKTUBHON  AeATENbHOCTM
TEXHONOTMYECKOWN 1 coLManbHOM HanpaBaeHHOCTH,
CNOCOOHOCTb  MHMUMWPOBATb, MNNaHUPOBaTb W
CaMOCTOSTENIbHO BbIMONHATb TaKyt AeATeNIbHOCTb;

- NHTepec K pasnyHbIM cthepam
npoeccMoHanbHOM AeAaTeNbHOCTH,

OBnageHne  yHuMBepcasbHbIMU  Y4YeOHbIMMU
no3HaBaTe/IbHbIMWN AeNCTBUAMMN:

a) 6a30Bble NOrMYEcCKNe feiAiCcTBUSA:

- CaMOCTOSITENbHO (hopMynupoBaTb n
aKkTyanumsmpoBaTb npob6nemy, paccmaTpuBaTbh ee
BCECTOPOHHE;

- yCTaHaB/NMBaTb CYLLECTBEHHbIA MPU3HAK WK
OCHOBaHMA [ANa CpaBHEHMA, Knaccupukaumm wu
06006ULeHNS;

- onpeaenATb UeNW  AeATENbHOCTH,
napameTpbl ¥ KPUTEPUUN UX AOCTUMKEHUS;
- BbISIBNSATb 3aKOHOMEPHOCTU W MPOTMBOPEYUs B
paccMaTpuUBaEMbIX AB/IEHUSAX;

- BHOCUTb  KOPPEKTMBbI B  [eATENbHOCTb,
OUeHMBaTb COOTBETCTBME Pe3yNbTaToOB LM,
OLeHMBaTb PUCKN NOCNEACTBUIN AEATENLHOCTY;

- pa3BMBaTb KpeaTUBHOE MbILU/IEHNE NPU PeLleHnN
YKU3HEHHbIX MPo6eM

3afaBaTb

AdvcumnnmnHapHble

- Bnafetb  CUCTEMOW  XMMWUYECKUX  3HAHWI, KOTopas  BK/IHOYaeT:
OCHOBOMofaralwme MOHATUA (XMMUYECKUIA 3M1eMeHT, aToM, 3/1eKTPOHHas
060/104Ka aToMa, S-, p-, d-3/IeKTPOHHbIE OpOUTaNM aToMOB, WOH, MOJEKYNa,
BA/IEHTHOCTb, 3/1eKTPOOTPULLATENIbHOCTb, CTEMEHb OKWCNEHUA, XUMUYecKas
CBA3b, MO/Nb, MONAPHasAs Macca, MONAPHbIA 06beM, YrnepofHbIi CKener,
(hyHKLMOHaNbHAsA rpynna, pagukan, W30Mepus, U30Mepbl, FOMOIOrNYECKUN
pAg, TOMOMOru, yrnesofopoAbl, KMC/MOPOA- U a30TCOAepKallne CoefMHEHNA,
6uonornyeckn akTuMBHble BewlecTBa (YrneBofbl, >XXWUpbl, 6enku), MOHOMEp,
nonumep,  CTPYKTYPHOE 3BEHO, BbLICOKOMOJIEKYNSAPHbIE  COEfMHEHWUS,
KpucTaninyeckas pelleTka, TWUMbl XMMWUYECKUX peakuuin (OKMCAUTeNbHO-
BOCCTAHOBUTE/IbHbIE, 3K30-U 3HAO0TEPMUYECKME, peakLu¥ MOHHOro 06MeHa),
pacTBOp, 3NEKTPONUTLI, HEINEKTPONUTLI, INEKTPONUTUYECKaa Auccoumanus,
OKWUCNINTENb, BOCCTAHOBUTENb, CKOPOCTb XMMUYECKON peakuumn, XMMU4eckoe
paBHOBecMe), TeopuUM U  3aKOHbl  (Teopuss XMMMUYECKOr0  CTPOeHUs
opraHuyeckux BewectB A.M. byTnepoBa, Teopus 3NeKTPONUTUYECKOMN
auccoumaumun, nepuogmyecknini 3akoH .. MeHpgeneeBa, 3aKOH COXpaHeHUs
Macchbl), 3aKOHOMEPHOCTU, CUMBOMIUYECKUIA A3bIK XUMUKN, (HaKTONOTMyeckne
CBeleHNs 0 CBOWCTBaX, COCTaBe, MOAY4YeHUU M 6e30MacHOM MCNOJb30BaHUN
BaXHEWLWMNX HeopraHM4yeCKUX U OpraHUYecKMX BewwecTs B O6bITY K
NPaKTUYeCKOl feATeNbHOCTY YeN0oBeKa;

- YMeTb BbIIBNIATb XapaKTepHble TMPU3HaKM W B3aMMOCBA3b W3YUYEHHbIX
MOHATUIA, MPUMEHATL COOTBETCTBYIOLLME MOHATUA NPU ONUCAHUWN CTPOEHUSA U
CBOWCTB HEOPraHMYyecKMX W OPraHWyeckux BELLECTB WM WX MNpeBpaLleHuid;

BbIIBNATb ~ B3aMMOCBSI3b  XMMMWUYECKMX  3HAHWIA  C  MOHATUAMU W
npeAcTaBNeHUAMU APYrnx eCTeCTBEHHOHAYUYHbIX NPeAMEeTOB;

- yMeTb  MCMO/Mb30BaTb  HAaMMEHOBAHWS  XWMWYECKUX  COEAUHEHWIA
MeXAYHapoAHOro cot3a TeopeTUYECKOn W NPUKNAAHON  XUMUK W



OK 02.
Vcnonb3oBaTb
COBPEMEHHbIE
cpefcTea
noucka,
aHanmsa un
NHTepnpeTaLum
nHgopmaymn un
NH(OPMaLMOHH
ble TEXHO/I0r UK

6) 6a30Bble NccnefoBaTe/IbCKMe AeNCTBUSA:

- BnafleTb HaBblkaMy y4yebHO-McCnesoBaTeIbCKoM
" NPOEKTHOM [eATeNbHOCTH, HaBblKamMu
paspelleHns npobnem;

- BbIBNATb MNPUYNHHO-CNEACTBEHHbIE CBA3N WU
aKTyannsmpoBaTb 3agavy, BblABUraTb rMnoTesy ee
peLleHuns, HaxXoAnTb aprymMeHThbl ans
[oKasaTeNnbCTBa CBOWMX YTBepXAeHWi, 3ajaBaTtb
napamMeTpbl U KPUTEPUUN PELLEHNS;

- aHanu3mpoBaTb MOJyYEHHble B X04e peLleHus
3aflaun pesynbTartbl, KPUTUYECKU OLEHUBATb WX
AOCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHME B
HOBbIX YC/I0BUSX;

- YMeTb MEPEHOCUTb 3HaHWA B MO3HaBaTE/IbHYHO W
NPaKTUYEeCKY 061aCTh XN3HELEATENbHOCTH;

- YMeTb WHTErpupoBaTb 3HaHUA U3 pasHbIX
npeaMeTHbIX 06n1acTeld;
- BblgBUraTb  HOBble  MAEMN, npeanaraTb

OpPUTMHA/IbHbIE NOAXO/AbI U PELUEeHNUS;
- CNOCOGHOCTb UX MCNONb30BaHUSA B
no3HaBaTe/IbHOW W couManbHOM NpakTuke

B 0651acTV LEHHOCTN HAY4YHOr0 MO3HAHUSA:

- ChOPMMPOBAHHOCTb MUPOBO33PeHUS,
COOTBETCTBYHLLENO COBPEMEHHOMY  YPOBHHO
pasBUTUA HayKM W O6LLECTBEHHOW MpPaKTUKMK,
OCHOBAHHOTO Ha ananore KynbTyp,
CNOCOGCTBYHOLIErO0 0OCO3HAHWUKD CBOEro MecTa B
NOAUKYNbTYPHOM MUPE;

- COBEpLUEHCTBOBaHME A3bIKOBON W UMTaTeNIbCKOM
KYyNbTypbl KakK CpeACcTBa B3aMMOAENCTBUA MeXay
NOAbMU 1 NO3HAHUA MUPA;

TpMBManbHble Ha3BaHUA BaXXHEMLLNX BELLECTB (3TUMEH, aueTueH, rULEpPUH,
(eHon, Qopmanbaerng, YKCyCHas KWCnoTa, [/IMLMH, YrapHblidi ras,
YrNeKnCnblil ra3, aMMuak, ralieHas U3BecTb, HeralleHas W3BeCTb, NUTbeBas
coja W [pyrux), coctaBnatb (DOPMY/bl HEOPraHWYecKUX W OpraHu4yecKmnx
BELEeCTB, YPaBHEHUA XUMWYECKUX peakuuin, O06BACHATbL WX CMbICH;
noaTBepXaatb XapakTepHble XUMUYecKue CBOWiCTBa BeLLecTB
COOTBETCTBYHOLLMMY IKCMEPUMEHTAMU U 3aNUCAMU YPaBHEHU XUMUYECKMX
peakuunii;

- YMeTb YyCTaHaBnMBaTb MNPUHAAMEXHOCTb W3YYEHHbIX HEOPraHM4yeckux wu
OpraHM4YecKux BELLECTB K OMpefesieHHbIM KiaccaM W rpynnam COoeAnHeHWUH,
XapakTepu3oBaTb MX COCTaB W BaXHeillne CBOWCTBa; OnpefensiTb BUAb
XUMWUYECKNX CBA3ei (KOBaneHTHas, MOHHasA, MeTaniMyeckas, BOLOPOLHas),
TUMNbI KPUCTaNIMYECKNX PELLeTOK BELLECTB; KNacCUpuULUpOBaTb XUMUYECKMe
peakunu;

- copmupoBaTb  MNpPeACTaBNEHMA: O XUMMWUYECKOW  COCTaBNAKOLLEN
€CTEeCTBEHHOHAYYHOW KapTWHbI MWpa, POAM XUMUM B MO3HAHWUW SABJEHWA
npupobl, B (OPMUPOBAHWUM MbIWIEHUS W  KYyNbTypbl JINYHOCTU, ee
(hYHKLMOHANbHOW rpamMOTHOCTU, HEOOXOAMMON ANA peLleHns npakTuyecknx
3aflay M 3KOJIOrMyeckn 060CHOBAHHOIO OTHOLUEHUS K CBOEMY 3[0POBbI0 U
NPUPOAHONA cpese;

- YMeTb MPOBOAMTb pacyeTbl MO XUMWUYECKUM (OpPMyfaMm W YpaBHEHUAM
XUMUYECKUX  peakuuMil €  UCNONb30BaHWEeM  (PM3UYECKUX  Be/IMYWH,
XapaKTepmu3yLMx BelecTBa C KOMYECTBEHHOW CTOPOHbI: MacChbl, 06bema
(HopManbHble yCNOBMSA) ras3oB, KOJAM4YecTBa BeLeCTBa; MCNOMAb30BaThb
CUCTEMHbIE XUMMWYECKWUE 3HaHWA A8 MPUHATUSA PELUeHUn B KOHKPETHbIX
YKU3HEHHbIX CUTYaUWsAX, CBA3aHHbIX C BELLECTBAMU U UX MPUMEHEHNEM

- YMeTb MNaHMpoBaTb W  BbINOAHATb  XUMUYECKWUA  3KCNepuMeHT
(MpeBpalweHns OpraHNYecKMX BeLLeCTB MNPV HarpeeBaHWW, Moay4veHue
3TUNeHa M U3y4YeHWe ero CBOMCTB, KayeCTBEHHble peakuMn Ha anbieruibl,
Kpaxmasn, YKCYCHYK KWUCNOTYy; AeHaTypauus 6enKoB NpW HarpesaHum,
LBETHble peakuun O6enkos; MPOBOAUTL peakuuMM WOHHOIo 06MeHa,
ONnpefenaTb CpeAy BOAHbIX PacTBOPOB, KaYECTBEHHbIe PeakLumn Ha cynbgar-,
KapboHaT- M X/IOPWUA-BHWOHbI, Ha  KaTMOH  amMMOHMUS;  pelaTtb
3KCMepuMeHTasbHble 3agayn no Ttemam "MeTannbl” un "Hemetannbl") B
COOTBETCTBMM C MpaBuMIamum TeXHWKU 06e30MacHOCTM npu obpalleHun ¢
BellecTBaMn M nlabopaTtopHbIM 060pyL0BaHUEM; NpefCcTaB/ATb pPe3y/nbTarthl



ans
BbIMO/IHEHUSA
3ajau
npogeccuoHarn
bHOM
LeaTeNbHOCTM

OK 04.

A PeKTUBHO
B3aMMOJENCTBO
BaTb U
paboTaTb B
KONNEKTUBE U

- OCO3HaHMe LEeHHOCTHU Haqu0|7| 0eATeNbHOCTN,

FrOTOBHOCTb  OCYWECTBAATb  MPOEKTHYH U
NccnefoBaTebCKyH AeaTeNbHOCTb
WHAMBUAYANBLHO W B TPYNne;

OBnafieHne  yHMBepcasibHbIMU  YUYEOHbIMM

no3HaBaTe/IbHbIMWN AeACTBUAMMN:

B) paboTa ¢ MHopmaumei:

- BNafeTb HaBblKaMy MOJyyYeHUs MHopmaumm u3
MCTOYHMKOB  pasHbiX TWUMOB, CaMOCTOATENbHO
OCYLLeCTBNATb MOWCK, aHanu3, CUCTEMAaTM3auno u
NHTepnpeTaunio MHHOpPMaL UM pas3InyHbIX BULOB U
(hopM npeacTaB/ieHNS;

- CO34aBaTb TeKCTbl B pas3finyHbIX (opmarax C
y4yeTOM Ha3HauyeHWs WHpopMauuu w  Lenesoi
ayauTtopun, Bbibupas  ONTUMaNbHYH  (HOpPMY
npefcTaBfeHns 1 BU3yanusaunm,

- OUEeHMBaTb [J0OCTOBEPHOCT,

WH(opMauumn, ee COOTBETCTBME
MOpa/ibHO-3TUYECKUM HOPMaM;

- WUCMOMb30BaTb CPeACTBA WMHMOPMALMOHHbBIX U

NEernTMMHOCTb
npaBoBbIM U

KOMMYHWUKALMUOHHBLIX TEXHOMOrMA B  peLleHUn
KOTHUTUBHbIX, KOMMYHWKATUBHbIX "
OpraHM3alUMOHHbIX  3aja4 C  CcoGojeHnem

TpeboBaHWi 3PrOHOMUKK, TEXHUKN 6e30nacHOCTH,

FUrUeHbl, pecypcocbepexxeHns, MpaBOBbIX W
3TUYECKMX  HOpM, HOPM  MHM(OPMALMOHHO
6e30MacHoOCTH;

- B/lafieTb HaBblKaMW pacno3HaBaHuA 1 3aLnThbl
NH(opMaLuKn, NHGHOPMaLMOHHONM 6e30NacHOCTH
NMYHOCTH;

- rOTOBHOCTb K camopasBuTuIO,
CaMOCTOATE/NIbHOCTY ¥ CaMOONpPeeNieHuIo;
-0BfiafieHme HaBblKamu yyebHo-
nccnefoBaTeNbCKON, MNPOEKTHOM W couuManbHOM
[eaTenbHOCTY;

OsBnageHne YHUBeEPCanbHbIMMN

XMUMUYECKOro 3KCrneprMeHTa B popMe 3anucy ypaBHEHWn COOTBETCTBYHOLUX
peakunin n popMynnpoBaTh BbIBOAbl HA OCHOBE 3TUX Pe3y/bTaToB;

- YMeTb aHa/n3mpoBaTb XMMUYECKYO MH(OPMaLMIO, MOyyYaemMyto U3 pasHbIX
MCTOYHMKOB (CpeAcTB MaccoBOWN MH(opMaunn, cetb IHTEpPHET 1 apyrue);

- BflafeTb OCHOBHbIMM MeTOJamMuM Hay4yHOro MO3HAHWA BELWECTB MU
XUMUYECKUX  ABNEHWN (HabnofeHue, n3MepeHue, 3KCMEePUMEHT,
MoZennpoBaHue);

- YMeTb MPOBOAUTL pacyeTbl MO0 XUMWUYECKUM (Qopmynam U ypaBHEHWUSAM
XUMUYECKMX  peakumin ¢  WCMONb30BaHMEM  (DU3NYECKUX  BEUNYWH,

XapaKTepu3syoLWmnx BelecTBa C KONMYECTBEHHOW CTOPOHbI: Macchbl, 06bema
(HopManbHble YCNOBMS) Tra30B, KOMM4YecTBa BeLECTBA; MCMO/b30BaTb
CUCTEMHbIE XMMWYECKUE 3HAHWUSA ANS NPUHATUS pPeLleHWid B KOHKPETHbIX
XXU3HEHHbIX CUTYaLUsAX, CBA3aHHbIX C BELLECTBAMMW U UX NMPUMEHEHUEM

- yMeTb NJaHWPOBaTb W  BbIMNOMHATb  XWUMWUYECKWUI  IKCMNEPUMEHT
(NpeBpalleHns OpraHUYeckKMx BeLecTB MPW  HarpeBaHWW, MONyyYeHue
3TUMIEHA W W3Y4YeHMe ero CBOWCTB, KayeCTBEHHble peakUuu Ha anbaerugpl,
Kpaxman, YKCYCHYK KUCNOTy; AeHaTypauus 6eNnkoB nNpu HarpeeaHuu,
LUBETHble peakuun 6GeNKoB; MNPOBOAUTb pPeakuMM WOHHOTO O06MeHa,
onpefenaTb cpeay BOAHbIX PaCTBOPOB, KaYeCTBEHHbIE peakLuu Ha cynbdar-,



KOMaHje

OK 07
CofeicTBoBaTb
COXPaHEHMIO
OKpy>KatolLLen
cpegbl,
pecypcocbepex
eHuto,
NPUMeHATb
3HaHuA 06
N3MEHEHUN
Knnmara,
NPUHLMUNbI

KOMMYHUKaTUBHbIMU AeCTBUAMMN:

6) coBMecTHas AesaTe/IbHOCTb:

- MOHMMaTb W WUCMNONb30BaTb MNpPeNMyLLecTBa
KOMaHAHON 1 NHANBMAYANbHON paboThl;

- MPUHUMATb LENM COBMECTHOW [eATeNbHOCTH,
OpraHun3oBbIBaTb M KOOPAWHMPOBATL AEACTBUS NO
ee JAOCTMXKEHWIO: COCTaBNATb MfAaH AencTBuiA,
pacnpefenstb poau ¢ y4eTOM MHEHUI Yy4aCTHUKOB
06CyXaaTb pe3ynbTaTtbl COBMECTHON paboThl;

- KOOpPAWHMPOBaTb W BbINOMHATL paboTy B
YCNOBUAX peanbHoro, BMPTYa/lbHOrO n
KOMOGWHMPOBAHHOIO B3aMMOJENCTBUS;

- OCYLecTBAATb MO3UTUBHOE CTpaTermyeckoe

noBefeHMe B Pas/IMYHbIX CUTyaumax, MNPoABAATb
TBOPYECTBO U BOOGpaxeHue, 6bITb MHULUATUBHbLIM
OBnafeHne yHuBepcasibHbIMWU PEryiaTUBHbIMU
JEeNCTBUAMMU:

r NPUHATKE cebs 1 ApPYrnx Naen:

- NPUHMMATb MOTWBbI U aprymMeHTbl APYrux nogein
npu aHannse pesynbTaTtoB AeATeNIbHOCTH;

- NpW3HaBaTb CBOE MPaBO W NpaBo APYruX Nojein
Ha OLWNOKMU;

- pa3BuBaTb CNOCOBHOCTb MNOHUMATb MUP C
no3uuuu Lpyroro 4enoBeka,;

B 06/1aCTM 3K0ONOrM4ecKOro BOCNUTAHUSA:

- C(hOpMUPOBAHHOCTb 3KONOTMYECKON KYNbTYpbl,
MOHMMAHWE BANSHUA COLMANbHO-3KOHOMUYECKMNX
MpOLLECCOB  Ha  COCTOSHME  MPUPOAHON 1
coumanbHOM  cpedbl, O0CO3HaHMEe Tn106anbHOro
XapakTepa 3K0M0rmyeckmnx npobnem;

- NNaHupoBaHWEe W OCYLLecTBeHMe [elCTBUIA B
OKpYXalllleli cpede Ha OCHOBE 3HaHWUS Lenen
YCTOMNUYMBOIO pa3BUTUS YeNI0BEYECTBa,;
aKTUBHOE HenpusTue [elCcTBUA,
BpeL, OKpYyXXatoLen cpese;

- YMeHue npOorHo3upoBatb

MPUHOCALLNX

He6naronpusTHbIe

KapboHaT- UM X/IOPUA-aHUOHbI, Ha  KaTMOH  amMMOHWSA;  pelaTb
aKcnepumeHTanbHble 3ajaun no temam "Metannbl” u "Hemetannel") B
COOTBETCTBMM C NpaBunaMy TeXHUKM 6e3onacHocTM npu obpaweHun ¢
BelecTBamMn 1 nabopaTopHbIM 060pYyLOBaHMEM; MPELCTaBNATL Pe3y/bTaThl
XUMMYECKOT0 3KCNeprMMeHTa B (DOpMe 3anncy ypaBHEHUIA COOTBETCTBYHOLLNX
peakumii n GopmynnpoBaTb BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB

- cthopmupoBaTb  MNPeACTaBfIEHUSA: 0  XUMUYECKOM  COCTaBNAOLLei
€CTEeCTBEHHOHAYYHOW KapTUHbl MWpa, POAN XUMUW B MO3HAHUMW ABEHUN
npupoabl, B (OPMUPOBAHWM MbIWIEHUS W KyNbTypbl JINYHOCTH, ee
(OYHKLUNOHANbHOW FPaMOTHOCTW, HEOOXOAMMOW ANS pelleHns NPaKTUYEeCKNX
3afa4 M 3KONOrMYeckn 060CHOBAHHOTO OTHOLUEHMS K CBOEMY 340POBLIO U
NPUPOAHON cpese;

- YMeTb cobnt0jaTh NpaBuaa 3KONOTMYECKU LenecoobpasHoro nosejeHus B
ObITY M TPYLOBON AEATENbHOCTU B LIENSIX COXPAHEHMS CBOEro 340pO0BbSA U
OKpY>XXalollleli NpUMpoAHOIA cpefbl; Y4YMTbiBaTb OMNACHOCTb BO3/AENCTBMA Ha
XKVBble OpraHu3Mbl ONpeAesnieHHbIX BeLLecTB, MOHMMas CMbICA NokKasaTens
npeaenbHOW AONYCTUMOM KOHLUEHTPAL UK



OepeKIMBOro
MIPOU3BO/ICTBA,
3¢ dexkTuBHO
NENCTBOBATH B
YPE3BbIYANHBIX
CUTYALHAX

5KOJIOTHYECKHE TOCIEACTBUA MNPEANPUHUMAEMBIX
JNEWCTBUM, MPEAOTBPALIATh HUX;

- pacumpenue OIbITa NEesITeJIbHOCTH
5KOJIOTMYECKON HaNpPaBJIE€HHOCTH,

- OBJIQJICHHE HaBBIKAMH y4eOHO-
HCCIIEIOBATEIbCKOMN, MPOEKTHON U COLIMATIbHOMN
NEsTEIbHOCTH,







2. CTpyKTypa 1 coaepxkanue 00meo0pa3oBare/JibHONH TUCHUILIMHBI

2.1. O0beM AUCUMIIMHBI U BUbI Y4e0HOi padoThl

Bupn yueOHoii padoThl

O0BeM B yacax

Oo0bem o0pa3oBaTeIbHOI NPOrpaMMbl AUCHUILIHHBI 72
B T.4.

OcHoBHOe cogep:kaHue 66
BT. 4.

TeOpeTU4ecKoe OOy4eHue 32
MPAKTUYECKUE 3aHATHSA 24
nabopaTOpHbIE 3aHSITHS 10
IIpodeccHoHANBHO-OPHEHTHPOBAHHOE CO/IEP:KAHHE (COAEePKAHME 6
NPHKJIAJHOT0 MOAY.JISI)

BT. 4.

TeopeTnyeckoe oOyueHne 2
MPAKTUYECKUE 3aHATHA 4

IIpomexyTounas arrectauus (AuddepeHupPoBaAHHBII 3a4eT)
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2.2. TemaTu4yecKuii NJIAaH U COAEPKAHUE TUCHUTIIHMHBI

dopmupyem
HaumenoBanmue Coaep:kaHue yueOHOro Mmarepuaja (OCHOBHOE U MPo(eccCHOHAIBLHO-OPHEHTHPOBAHHOE), O6bem ble
pa3aesioB U TeM JadopaTopHbIe H NPAKTHYECKHE 3AHATHS, MPUKJIAAHOH MOYJIb YacoB |KOMIIETEHIH
u
1 2 3 4
Paznen 1. OcHOBBI CTPOEHHS BeMECTBA 8
Tema 1.1. OcHoBHOe cogep:kaHue 4 OK 01
Crpoenne aToMOB Teoperuueckoe o0yueHue 2
XUMHYECKUX = =
SMEMEHTOB ¥ IPHPONA CoBpemenHast Mozenib CTpoeHust aromMa. CUMBONHYECKUH S3bIK XUMHH. XHUMHUYECKHUI 3JIEMEHT. DJIEKTPOHHAS
HMIECKOR CBS3H koH(purypauus aroma. Knaccudukarms XUMHYECKHX 3JIEMEHTOB (s-, p-, d->memenHTBI). BaneHTHBIE 3JIEKTPOHBI. 5
BanenTHOCTb. DNIEKTPOHHAS IPUPOJA XUMHUYECKON CBSI3U. DJIEKTPOOTPHULATENILHOCTb. BUIBI XMMUYECKOH CBS3H
(KOBaJIGHTHAs!, HOHHAS, METAJUTMYECKAs, BOIOPOIHAsSI) U CIOCOOBI €€ 00pa3oBaHUs
IpakTuyeckue 3aHaATHSA 2
IpakTunueckoe 3anarue 1 PelieHue 3anaHull Ha HCHOJIB30BAHME XUMHUYECKON CHMBOJIMKU W Ha3BaHUM
COEIMHEHUI IO HOMEHKJIATyPe MEXKAYHAPOIHOIO COK3a TEOPETHUESCKON U MPUKIIAHON XUMUU U TPUBHUATIBHBIX
HA3BAHUU ISl COCTABJICHUS] XMMHUYECKUX (POPMYJT IBYXaTOMHBIX COSIUHEHUH (OKCUIOB, CYIb(PUIOB, THAPUIOB
U T.IL.) ¥ APYTUX HEOPTAHUYECKUX COSNMHEHUIN OTAENbHBIX KJIACCOB. 2
[Ipaktuueckue 3amaHusi HA YCTAHOBJICHUE CBSI3M MEXKAY CTPOECHHEM AaTOMOB XHUMHUYECKHX 3JIEMEHTOB M
MEPUOJUYECKUM HW3MEHEHHEM CBOMCTB XUMUYECKMX BJIEMEHTOB M HUX COEIMHEHUH B COOTBETCTBUH C
nojioxkeHueM Ileprnoanyeckoil CHCTEMBIL.
Tema 1.2. OcHoBHOE coaep:kaHue 4 OK 01
[Mepuopuaeckuii TpakTHYeCKHE 3AHATHS 4 OK 02
saxoH u Tabmiua L. IIpakTunueckoe 3ausaTue 2 [lepuoauyeckas cucrema xumudeckux 3emeHToB .. Menneneesa. @uznueckuil
Menneneesa cmbich [lepuoguyeckoro 3akona J1. V1. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHYECKHUX
3JIEMEHTOB, O0Pa3yeMbIX UMH MPOCTHIX H CJIOXKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHIUEM XUMHYECKOTO
snemeHTa B [lepuoanueckoit cuctreme. MupoBO33peHUECKOE U HaydHOE 3HaUeHue [lepruoanyueckoro 3akoHa
.U Menneneesa. [Iporuoset JI. 1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JICMEHTOB. 4
Pemmenne npakTHKO-OPHUEHTHPOBAHHBIX TEOPETUUECKHUX 3aIaHUHN Ha XapaKTEPU3ALNI0 XUMHUUECKUX 3JIEMEHTOB
«Mertannmndyeckue / HEeMETaJUIMYECKUE CBOMCTBA, 3JIEKTPOOTPHUIIATEIbHOCTD X IMHYECKUX JIEMEHTOB B
COOTBETCTBHUH C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B IEPUOIUIECKON CUCTEME XUMHYECKUX
anemenToB J[. 1. Menneneesa»
Paszpen 2. Xumuueckne peakuun 10
Tema 2.1. Tunsl OcHoBHOE cogep:kaHue 6 OK 01
XUMHYECKUX PEAKIINi
Teoperuueckoe o0yueHme 2

11



Tema 2.2.
ONeKTpoNMTNYECKas
avccoumauma um
NOHHBI 06MeH

Paspgen 3.

Tema 3.1.
Knaccugpurkauns,
HOMeHKnartypa u
CTpOeHune
HeopraHnyeckumx
BELLECTB

Knaccmukaumns v TUNbl XUMUYECKMX Peakumnin ¢ yyacTueM HeopraHMyeckux sewects. CocTaBeHue
ypaBHEHWNT peakUnin COeMHEHNS, PAa3N0XKEHUS, 3aMellleHns, 0OMeHa, B T.4. peaKLnii rOpeHns, OKUCNEHUsI-
BOCCTAHOB/IEHMS. Y PaBHEHUS OKUCEHNA-BOCCTaHOBNEHNA. CTeneHb OKUCNEHUS. OKUCAUTENb U
BOCCTaHOBUTeNb. COCTaBNEHME M YpaBHUBAHWE OKUCNINTENIbHO-BOCCTAHOBUTE/IbHbIX peakLuii MeTOAO0M
3NEeKTPOHHOr0 6anaHca. OKMCANTENbHO-BOCCTAHOBUTENbHbIE PeakLumn B NPUpoae, NPOM3BOACTBEHHbIX
npoueccax v X13HeLeAaTelbHOCTN OPraHN3MOB

MpakKTnyeckne 3aHATUA

NMpakTnyeckoe 3aHATME 3 KOMMYECTBEHHbIE OTHOLWEHUA B XUMUU. OCHOBHblE KO/IMYECTBEHHbLIE 3aKOHbI B
XUMUW W pacyeTbl MO YpaBHEHUAM XUMWUYECKUX peakuyuid. Monb Kak efjuMHuMua KOAMYyecTBa BelLecTsa.
MonspHas Macca. 3aKOHbl COXpaHeHWs Maccbl W 3Hepruu. 3akoH ABoragpo. MonspHbli 06bem ra3os.
OTHOCMTEeNbHAaA NNOTHOCTb rasoB. PacyeTbl MO YpaBHEHUSM XMMUYECKUX peakumuii ¢ MCNOMb30BaHMEM MaccChl,
o6bema (HopManbHble YC/I0BUS) ra3oB, KOMMYeCcTBa BELLECTBA

OCHOBHOe cofepXaHue

TeopeTuyeckoe obyyeHune

Teopua 3NeKTPOAUTUYECKON Auccoumaunn. VIoHbl. DNEeKTPOINTBI, HEINEKTPONNUTLI. Peakunm MOHHOro o6MeHa.
CocTaBrieHve peakuuii MIOHHOro 06MeHa NyTeM COCTaB/EHUS UX MOJHbIX U COKPaLLEHHbIX WOHHbLIX YPAaBHEHWIA.
KWCNoTHO-0CHOBHbIE peakunn. 3afiaHna Ha COCTaBNEHNE MOHHbIX peakL i

NabopaTopHble 3aHATUSA

NabopatopHasa 3aHATUE Nel “Tunbl XMMUYECKUX peakunin”.

WccnegoBaHue TMNoB (N0 COCTaBy M KOIMYECTBY MCXOLHbIX U 06pasyloLLnMXcs BelecTB) U NPU3HAKOB
XUMUYECKNX peakuuid. MpoBefeHVe peakunii MOHHOro 06MeHa, onpesesieHne cpebl BOAHbIX PACTBOPOB.
3afaHunsA Ha coCTaB/leHNe MOHHbIX peakLunii

CTpoeHue 1 CBOCTBA HEOPTaHNYECKNX BELLLECTB

OCHOBHOe cofepxaHune
TeopeTuyeckoe obyyeHune

MpefMeT HEOPraHMYECKOW XuMun. Knaccugukawumns HeopraHMYecknx BeLLecTB. MpPoCcTble U CNOXKHbIE
BewlecTBa. OCHOBHbIE K/1ACChl CIOXHbIX BELLECTB (OKCUAbI, TMAPOKCUABI, KUCNOTbI, Conu). B3aumocsssb
HeopraHMYecknx BeLLecTB. ArperaTtHble COCTOAHMS BelecTBa. Kpuctananyeckme n aMopgHble BelLlecTsa.
Tynbl KPUCTANIMYECKMX PELLETOK (aTOMHAas, MOMEKYNAPHAs, MOHHas, MeTannyeckas). 3aBUCUMOCTb
(U3nYeCKMX CBOWCTB BELLECTBA OT TUMNA KPUCTANINYECKON pelleTKn. 3aBUCHMOCTb XMMUYECKOW aKTUBHOCTM
BELLLECTB OT BMAa XMMUYECKOW CBA3M ¥ TUMA KPUCTANINYECKOW peLleTKu. MpuynHbl MHOroo6pasuns BeLLecTs

MpakKTnyeckne 3aHATUA

MpaKTnyeckoe 3aHATMe 4 HoOMeHKNATypa HeOpraHMYeckMX BeLecTB: Ha3BaHWe BeLLecTBa UCXOAs U3 UX
XVMUYECKOWN (hOpMY bl UAN COCTABNEHNE XUMUYECKOW (hopMYy/bl NCXOAS M3 HAa3BaHWS BeLLecTBa Mo

16

(ON©)
0

OK 01
OK 02
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Tema 3.2. Punsunko-
XUMWYECKMe cBOMCTBA
HeopraHM4Yecknx
BELLleCTB

Tema 3.3.
NpeHTugurkaums
HeopraHnyeckumx
BeLLecTB

Paspgen 4.

Tema 4.1.
Knaccugpurkaums,

mexayHapogHoi (MKOTMAK) nnu TpuBnanbHOW HOMeHKNaType.

PelleHne npakTUYeCKMX 3afaHuMii Mo  Knaccuukaumm, HOMEHKNAType W XMMWUYECKUM  (opmynam
HeopraHM4Yecknx BELLECTB Pa3/IMUHbIX KnaccoB (yrapHbli ras, yrfiieKucnblid ras, aMMmuak, rawleHas W3BeCTb,
HerawleHas W3BecTb, MUTbeBas cofa W [PYrux): HasblBaTb WM COCTaBMATb (POPMY/Ibl XUMUYECKUX BELLECTB,
ONpefenaTb NPUHAANEXHOCTb K Knaccy.

NCTOYHUKM XUMMYeCKON nHopmaLmmn (CpeacTB MaccoBOM MHopmauun, cetb MIHTepHeT u gpyrue). Mouck
NH(OopMaL MK MO Ha3BaHWUAM, UAEHTU(MKATOPaM, CTPYKTYPHbLIM (hopMyiam

OCHOBHOe cofepXaHune

TeopeTuyeckoe obyyeHune

MeTannbl. O6wWme pursnyeckne n XMMMYecKne cBocTBa MeTannoB. Cnocobbl NonyyYeHUs. 3HavyeHNe MeTasnoB
W HeMeTan/ioB B MPUPOLE W >KWU3HELEATENIbHOCTU 4YesioBeka M opraHnsmMosB. Kopposwvs MeTasinos: BUAb
KOppOo3uu, Cnocobbl 3almuTbl METANN0B OT KOPPO3UK

HemeTtannbl. O6umne hunsnyeckne n XMMmM4eckmne CBONCTBA HEMETaNNOB. TUMUYHbIE CBOICTBA HemeTannos IV -
VIl rpynn. Knaccugumkauusa n HOMeHKnatypa coefuHeHnii HemeTtannoB. KpyroBopoTbl 6MOreHHbIX 3/1EMEHTOB
B nNpupoge

XuMmnyeckme cBOMCTBa OCHOBHbIX K/1acCOB HeOpraHnM4eckux BelecTs (OKCUA0B, TMAPOKCUAOB, KUCIOT, COMeR 1
4p.). 3aKOHOMEPHOCTN B U3MEHEHUN CBOWCTB MPOCTbIX BELLECTB, BOLOPOAHbLIX COEAUHEHWIA, BbICLUMX OKCUA0B
N TMOpPOKCMa0B

MpakKTnyeckune 3aHATUA

MpakTuyeckoe 3aHATUe 5 CocTaB/ieHNe ypaBHEHUM XMMUYECKUX pPeakuuid ¢ yyacTrem NPOCTbIX U CNOXKHbIX
HeopraHM4yecKMx BeLLlecTB: METajioB W HEeMeTan0B; OKCWUAOB METan/0B, HeMeTanoB U amgpOoTepHbIX
3/1EMEHTOB; HeOpPraHMYecKMX KUCMOT, OCHOBaHM W aM(OTEPHbIX TUAPOKCUAOB; HEOPraHn4yeckux COnew,
XapakTepusyLmnx nx CBOMCTBa.

PelleHne nNpaKTUKO-OPUEHTUPOBAHHbLIX TEOpPeTUYECKMX 3aflaHUMi Ha CBOWCTBA, COCTaB, MONy4YeHUe W
6e3onacHoe MCNo/b30BaHUE BaXKHEMLWMUX HEeopraHM4YyeCKMX BeLLecTB B ObITY M NPaKTUYECKON AeATeNbHOCTU
yesioBeka

OCHOBHOEe cofepXaHue

JlabopaTopHble 3aHATUSA

Na6opaTopHas 3aHATME No2 «/feHTU(UKALNSA HEOPTaHUYECKNX BELLECTBY.

PelleHVe 3KCNePUMEHTa/bHBIX 334a4 N0 XMMWUYECKNM CBOMCTBAM METaN/I0B U HEMETANNO0B, MO pacrno3HaBaHUO
¥ NONYYEHUIO COEAVMHEHWI A METaNN0B U HEMETANOB.

NaeHTudnKaLmsa HeopraHM4YeCcKnxX BeLWeCTB C UCMOb30BaHNEM UX PU3UKO-XMMUYECKUX CBOWCTB, XapaKTepHbIX
KaYeCTBEHHbIX peakuuii. KauyeCTBEHHble peakuuMu Ha cynbgaT-, KapboHaT- W X10pUA-aHUOHbI, Ha KaTMOH
aMMOHMA

CTpoeHue 1 CBOWCTBA OPraHUYeCcKNX BeLLeCTB

OcHOBHOe coaep>kaHune
TeopeTnyeckoe obyuveHue

o o

24

OK 01
OK 02

OK 01
OK 02
OK 04

OK 01
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CTPOEHUE W
HOMEHKNaTypa
OpraHMYecKux BellecTB

Tema 4.2. CBoiicTBa
OpraHMyeckKmnx
coeNHEHN

MosBneHNe 1 pa3BUTUE OPraHNYeCcKO XMMUK KaK Hayku. MpeameT opraHn4yeckoi Xummnn. MecTo 1 3HavyeHme
OpraHn4ecKolr XMMMKN B CUCTEME €CTECTBEHHbIX HayK.

XVMNYeCcKoe CTPOeHMe Kak MOpAAOoK COefMHeHUs aTOMOB B MOJIEKYy/e COrfacHO MX BaneHTHOCTU. OCHOBHble
MONOXEHNSA TEOPUN XUMUYECKOTO CTPOEHUA OpraHnYeckux coefuHeHunii A.M. byTnepoBa. Y riepofHblil CKenet
OpraHn4eckol MosneKysbl. 3aBUCUMOCTb CBOMCTB BELLECTB OT XMMUYECKOro CTPOEHUS MOnekyn. Mizomepus u
n3omMepsbl.

MoHATME O (YHKUWOHanbHOM rpynne. Pagvkan. MpuHLWNBI KNacCU(pMKaLUN OpraHNYecKnX CoefuHeHWI.
MexayHapoAHas HOMeHKnaTypa W MPUHLMNbI HOMEHK/AaTypbl OpraHW4yeckux coeanHeHui. ToHATME 00
asoTcojepXawx CcoefVHeHUAX, OMOMIOrMYEeCKM aKTMBHBLIX BellecTBax (Yrneeogax, >kupax, 6enkax v ap.),
BbICOKOMOJIEKY/IAPHBIX COefMHEHUAX (MOHOMep, NofvMep, CTPYKTYPHOE 3BEHO)

MpakKTnyeckne 3aHATUA

MpakTuyeckoe 3aHATUE 6 HOMeHKnatypa OpraHMYecKMX COeAMHEHUW OTAe/bHbIX KNacCcoB (HacblleHHbIE,
HeHacbllLeHHble W apoMaTuUyeckue YrneBoAopoAbl, CNMPTbl, (EHONbl, anbAernibl, KeTOHbl, KapboHOBble
Kncnotel n ap.) CocTaBfeHWe MOSIHbIX W COKPaW,eHHbIX CTPYKTYPHbIX (OPMY/ST OpraHMYecKUX BeLLecTB
OTLENbHbIX K/acCOB, MCMOJb3Ys UX Ha3BaHMUA MO CUCTEMATMYECKOW W TPMBUANbHOW HOMeHKnaType (3TW/EeH,
aueTuneH, rAvMUepuH, (eHon, dopmanbierng, YKCycHas Kucnota, rnnumH). PacuyeTbl npocteliwein hopmybl
OpraHWYecKor MONEKY/bl, UCXOASA N3 3IEeMEHTHOr0 cocTasa (B %)

OcHOBHOEe coaep>kaHune

TeopeTnyeckoe obyuveHue

P U3NKO-XMMUYECKME  CBOMCTBA  OPraHUYecKMX  COEAUMHEHWI  OTAeNbHbIX  KnaccoB  (0CO6GEHHOCTU
Knaccumkaumm n HOMEHKNaTypbl BHYTPU Kfacca, rOMOSIOrMYeckuid psag n obuwas qopmyna; M30Mepus;
(hn3nyecKne CBOMCTBA; XMMNYECKMNE CBOICTBA; CMOCOOLI MONYYEHNS):

- npefencHble Yyrnesofopoasl (ankaHbl v LUKNoankaHbl). FopeHne MeTaHa KakK OAUH U3 OCHOBHbIX UCTOYHWKOB
Tenna B MPOMbIWAEHHOCTN U 6biTy. CBOICTBa MPUPOAHbLIX YIrNEeBOAOPOLOB, HaxX0XAeHuWe B MNpuUpode W
NpPUMeHeH1e anKaHoB;

- HenpejenbHble (aNKeHbl, aJIKMHbl U afikagMeHbl) U apoMaTuyeckue yriesofopoabl. FopeHue aleTuneHa Kak
NCTOYHUK BbICOKOTEMMEPATYPHOr0 NAaMeHn Ans CBapKN U Pe3Kn MeTasnoB

- KWUCNopoAcojepxawune coefuHeHus (CnMpTbl U (DEHONbI, KapbOHOBble KUCNOTbI U 3(Mpbl, anbherngbl un
KETOHbI, XWUpbl, yrnesofsl). MNpakTuyeckoe NpPUMeHeHWe 3TWUNEHINUKONSA, TAuLepuHa, (eHona. FNpumeHeHue
(hopmanbgernga, auetanbgernia, YKCyCHo KMcnoTbl. Mbina Kak conv BbICLUMX KapbOHOBbLIX KMCNOT. MotoLwimne
CBOIACTBa Mblfa

- asoTcojepxalwme coefuMHeHUA (aMUHbI U aMUHOKUCNOTbI, 6efiku). BbICOKOMONEKYNSAPHbIe COeANHEHUA
(cuHTeTNYecKne n 6GUONOTMYECKU-aKTUBHbIE). MOHOMepP, nonumep, CTPYKTYpHOe 3BeHO. [lonnmepusauns
3TWU/IeHa KaKk OCHOBHOe HarnpaB/fieHWe ero Ncnosib30BaHuns.

FeHeTMYecKasn CBA3b MeXAY KnaccaMu OpraHMYecKnx coegnHeHunn

MNMpakKTnyeckune 3aHATUA

MpakTuyeckoe 3aHATMEe 7 CBOWCTBA OpPraHWYeCKUX COeAMHEHWIA OTAeNbHbIX KnaccoB (TpMBManbHaa W
MeXAyHapoAHas HOMeHKnaTypa, XMMW4YecKue CBOMCTBA, CMOCOObI MOMyYeHUN): MpefenbHble (ankaHbl W

14 OK 01
8 OK 02
OK 04
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Tema 4.3.

N aeHTudurKayms
OpraHnyeckmnx
BELLECTB, UX 3Ha4YeHne
N NPUMEHEHNE B
6bITOBON U
NMPOU3BOACTBEHHON
LeATeNlbHOCTH
yenoseka

Paspgen 5.

Tema 5.1 CKopocCTb
XUMUYECKNX peakLuii.

LUMKNOaNKaHbl), HenpeaenbHble (aNKeHbI, ankKWHbl U anKagneHbl) U apoMaTUYecKne YrneBogopoabl, CNMpPTbl U
(beHONbI, KapbOHOBbIE  KUCNOTbl U 3(uMpbl, anbAerngbl U  KETOHbl, aMWUHbl W  aMWHOKMUCNOTHI,
BbICOKOMOMIEKY IAPHbIE COEAMHEHMA. 3afaHnsi Ha COCTaBNEHWE YPaBHEHWI XMUMUYECKMX peakuuid ¢ yyacTuem
OpraHMYecKnx BeLeCTB Ha OCHOBAHWUWN MX COCTaBa M CTPOEHUSA

MpakTnyeckoe 3aHATMEe 8 CocTaBleHWe CXeM peakuuin (B TOM 4ucne N0 NPefNOXKEHHbIM Lenoyvkam
npeBpaLLeHnii), XapaKTepU3yLWMX XMMUYECKNE CBOWCTBA OPraHWYeCKUX COEAMHEHWI OTAENbHbIX KNacCos,
cnocobbl MX MNOMly4YeHUA W Ha3BaHWe OpPraHM4YeCcKMX COEAMHEHWI NO TPUBMANIBHOW WAN MEXAYHapOAHOW
CUCTEMATUYECKO HOMEHKNATYype.

PelleHne NPaKTUKO-OPUEHTMPOBAHHbLIX TEOPETUYECKUX 3afaHUA Ha CBOMCTBA OPraHWYecKUX COeAVHEHWIA
OTAENbHbIX K1accoB

JlabopaTopHas paboTa

JlabopaTopHas 3aHATUe Ne 3 «[peBpalleHna opraHMYecKmMx BELLEeCTB Mpu HarpeBaHUm».

rMonyyeHne aTuneHa U M3y4yeHMe ero CBOMCTB. MogennpoBaHMe MONEKYN U XUMUYECKUX MpeBpalieHnin Ha
npumepe ataHa, 3TUNEHA, aLeTuieHa 1 ap.

OcHOBHOEe cofep>aHue

TeopeTuyeckoe obyyeHune

BuoopraHuuyeckne coeguHeHuns. MNMpumMeHeHne n Guonoruyeckas ponb yrnesogoB. OKWCNeHWe YrnesofoB -
MCTOYHUK 3HEPTUM XMBbIX OpraHm3MoB. O6nacTn NpUMeHeHNs aMMHOKMCNOT. MNpeBpalieHns 6e1K0B MUK B
opraHusmMe. buonoruyeckue yHKuMM 6enKoB. Buonornyeckne yHKLUM XUPOB. POSIb OPraHUYecKom XumMumm
B pelleHnn npo6aemM nNuueBoin 6e30nacHoOCTU

Po/ib opraHu4eckol XMMUKN B pelleHMM nNpobnem 3HepreTMyeckoim 6e3onacHOCTU, B PasBUTUU MeLULMHbI,
CO3[aHUM HOBbIX MaTepuasoB, HOBbIX WCTOYHUKOB 3HEprum (anbTepHaTUBHbIE WCTOUYHWUKN 3HEPTUN).
OnacHOCTb BO3AeMCTBUA Ha XXMBble OPraHNU3Mbl OpraHNYeCcKMX BeLLEeCTB OTAe/bHbIX KnaccoB (YrneBogoposbl,
CNUPTbl, (EeHONbl, X/J0popraHnYyeckme MNPOU3BOAHbIE, anbAerufbl 1 fp.), CMbICA MNOKasaTens npegenbHo
[JOMYCTUMOI KOHLEHTpauum

NabopaTopHble 3aHATUA

JlabopaTtopHas 3aHATUE Ned “UaeHTudunKaums opraHN4ecKnX CoeaMHeHNI OTAeNbHbIX Knaccos”
NaoeHTUmKaums opraHMYecKUX COefMHEHUI OTAeNbHbIX KnaccoB (Ha npuMmepe anbfernaoB, Kpaxmana,
YKCYCHOW KUCNOTbl, 6ENKOB M T.N.) C WCMNO/Ib30BAHWEM WX (PU3NKO-XUMUYECKMUX CBOWCTB U XapaKTepHbIX
KayeCTBEHHbIX peakuwii. eHaTypauua 6enka npu HarpeBaHuW. LiBeTHble peakuuy 6enKoB. BO3HUKHOBEHUE
aHa/IMTUYECKOro CUrHasa ¢ TOYKM 3PEHUS XUMUYECKMX NPOLLeCCOB MPY MPOTEKaHUN KayeCTBEHHOWN peakuuw,
NO3BONAOLWENA NAEHTUPULMPOBATL NPELTOXEHHbIE OpraHnYeckne BeLLecTBa

KnHeTunyeckue 1 TepMogMHaAMUYECKNE 3aKOHOMEPHOCTU MPOTEKAHUA XUMUYECKNX peakuuia
OCHOBHOe cofepXaHune

TeopeTnyeckoe obyuveHue

A~ O

OK 01
OK 02
OK 04

OK 01
OK 02
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XuMH4eckoe CkopocTh peakuuu, €€ 3aBUCHMOCTb OT pa3ju4YHbIX (DAKTOPOB. TPHUPOABI PEArHPYIOIIUX BEIIECTB,
paBHOBeCHE KOHLIEHTpAaLU{ pearupyroliux BeIIeCTB, TeMIepaTypbl U IJIOLIAAM PEAKLMOHHON MOBEPXHOCTH. TerioBble

3¢ PeKTh XUMUYECKHX Peakuil. JK30- U SHAOTEPMHUECKUE, PEAKIIHH. 5

Ob6parumocTtph peakiuii. XMMUYECKOE PaBHOBECHE M €r0 CMELICHHWE IO ACHCTBHEM pPa3IMYHbIX (PakTopoB

(KOHLIEHTpalMsI PEareHTOB WM NMPOAYKTOB PEAKIMH, AABICHHE, TEeMIIEpaTypa) Uil CO3AaHUS ONTHMAJIbHBIX

YCJIOBUM NpoTekaHus xumudeckux npoueccos. [Ipunuun Jle Ilatense

IIpakTHYecKHe 3aHATHS 2

IpakTnyeckoe 3ansaTHE 9 PerneHne NpakTHKO-OPUEHTHPOBAHHBIX 33aHUH HAa aHATU3 (PaKTOPOB, BIHUSIOLINX

HA U3MEHEHHE CKOPOCTH XMMUYECKOH PEaKIUH, B T.4. C MO3ULUIA SKOJOTHIECKHU Le1eco00Pa3HOro MOBEACHHUS B

OBITY ¥ TPYIOBOH AEATEIBHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3[J0OPOBbSI U OKPYIKAFOIIEH MPUPOIHON CPEaBL. 5

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3adaHUN Ha npuMeHeHue npuHuuna Jle-Illatenve nns HaxoxneHUs

HAIPABJICHUS] CMELICHHUsT PAaBHOBECHS XMMHUYECKOH peakLUu U aHajdn3 (paKkTOpPOB, BIUSIOIINX HA CMEIIEHHUE

XUMHYECKOTO PABHOBECHSI
Paspean 6. PacTBopbl 4
Tema 6.1. OcHoBHOE cogep:kaHue 2 OK 01
TloHsiTHe O PaCTBOPAaX  [Teopernueckoe obyuenHme 2 8§ 8%

PactBopeHne kak (Qu3MKO-xuMHUeckuii mporecc. PactBopbl. CnocoObl MPUTOTOBJEHUS PaCcTBOPOB.

PactBopumocTe. MaccoBast [0Js1 pacTBOpPEHHOro BelecTBa. CMbICH IOKasaTess MNPeAeabHO OMyCTHUMOMN

KOHIIEHTPALUH U €0 MCIIOJIb30BAHHUE B OLIEHKE HKOJIOTHYECKOH O0€30MacHOCTH.

[IpaBuna >KOIOTHYECKU 1EECO00Pa3HOTo MOBEACHHS B ObITY U TPYAOBOH AEATENBHOCTH B LIEISIX COXPAHEHUS 5

CBOETO 3/10pPOBbs U OKpYXKaloIlled MPUPONHOI Cpeabl, OMacCHOCTb BO3JEHCTBUS HA JKHUBbIE OPraHU3MbI

ONpEETIEHHBIX BEIIECTB.

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUi HA PACTBOPBI, HCIOJIb3yeMble B OBITOBOH U

IIPOU3BOJCTBEHHOMN AESTEIbHOCTH YeJIOBEKA
Tema 6.2. OcHOBHOE COlePKRAHHE 2 OK 01
Hccnenosanue CBONUCTB Tabonarto > OK 02
pacTBOpOB PATOPHBIC SAHATHH OK 04

JlaGopaTopHas 3ansitue Ne S «IIpurorosieHnue pacTBOpOB».

[IpuroroBneHne pacTBOPOB 3alaHHOW (MaccoBOW, %) KOHLEHTpanmuu (C MPaKTUKO-OPUEHTHUPOBAHHBIMHU 5

BOIMPOCAMH) U OTPEIeSICHHE CPEIbl BOJHBIX PACTBOPOB.

PemieHne 3a1a4 Ha NPUTOTOBJIEHUE PACTBOPOB
IIpodeccuoHaNbHO-OPHEHTHPOBAHHOE COAEePKaHHe (COAePKAHHE MPHUKIATHOTO MOIYJIs1)
Paszpen 7. Xumus B ObITY M IPOM3BOJACTBEHHOH JesSITEJIbHOCTH YeJI0BeKa 6 OK 01
Tema 7.1 Xumus B OcHOBHOE coep:RaHue 6 8§ 842‘
ObiTy 1 o TeopeTnueckoe o0yueHue 2 OK 07
MIPOU3BOJCTBEHHOMN

Hosgeiimue mOCTIDKEHMS] XMMUYECKOH HAyKM W XUMHUYECKOW TexHojormu. Ponp Xxumuu B oOecrniedyeHHH 2
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JCATCIIbHOCTHU
YECJIOBEKA

SKOJIOTUYECKOH, >HEpreTHdecKkoil M mnmmeBol Oe30macHOCTH, pa3BUTHH MemuuuHbL [IpaBuna momcka u
aHaM3a XMMUYECKOH WH(POpPMALMK U3 pa3jMYHBbIX MCTOYHUKOB (Hay4dHas W y4ueOHO-Hay4Has JIUTEPaTypa,
cpeacTsa Maccooii nH(popmanuu, cerb MHTEpHET)

IIpakTHYeckHe 3aHATHA 4
IIpakTHyeckoe 3ansaTue 10 Ilonck m aHamu3 KeMCOB O MPUMEHEHUH XUMUYECKHUX BEIIECTB U TEXHOJOTUH C
yueTroM Oyaymed npodecCHOHaIbHONH AEATENbHOCTH MO TeMaM: BaKHEWIINE CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepHajbl, KPACKH, CTEKJIO, KepaMUKa, MAaTepHabl AJIA SJIEKTPOHUKH, HAHOMATEpHUAJIbL,
TEKCTWJIbHBIE BOJIOKHA, WCTOYHMKHM 3HEPTUH, OPTaHUYECKHEe M MHHEPAJIbHbIE YAOOpPEHHs, JIEKapCTBEHHBIE 4
BEIIECTBA, OBITOBAST X UMHSI.

IpakTuueckoe 3ansarue 11 3amura: [IpencraneHne pe3ynbTaToB pelleHUs KEHCOB B (popmMe MUHH-TOKIIANA C
Npe3eHTalnei

IIpomexyTouHas aTTecTauus no AucuumInHe (1updepeHINPOBAHHDBIN 3a4eT) -
Bcero 72
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3. YcioBust peaju3anuu nNporpaMmmbl 001meo0pa3oBaTeIbHON THCHUILUIHHBI

3.1. TpeGoBaHusI K MUHHUMAJIBHOMY MAaTE€PHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzanms nmporpaMMbl JTUCHUIUIMHBL TPeOyeT Haauuus y4eOHOro kaOHMHETa
XMMUH, OCHAILIEHHOTO ¢ COOTBETCTBUM C npusoxkenueM 7 OITOIL

3.2. UnpopmannoHHoe o0ecnedeHue 00ydeHus

Jlns  peanuzanuu  nporpamMbl  OuOnMoTeuHblid  (oHA  00pazoBaTeNbHOMN
OpraHu3allMd JIOJDKEH WMETh TMEYaTHBIC W/WU DJIEKTPOHHBIE 0Opa30BaTENbHBIC W
WH(QOPMAIMOHHBIE  PECYPChl,  PEKOMEHJOBAHHBIE Ui  WCMOJIb30BAHHMS B
00pa30BaTeIbHOM MPOLIECCE, HE CTApIIE MSATH JIET C MOMEHTA U3/IAHUS.

3.2.1. OcHOBHBIE JIEKTPOHHBIEC H3JAHHUS

1. Tabpuensin, O. C. Xumus: 10-it knacc: 6a30Bbiii ypoBeHb: yuebnuk / O. C. I'abpuensH, U
I'" Ocrpoymos, C. A. CnagkoB. — 5-e u3a., crep. — Mocksa: IIpocsemenue, 2023. — 128 ¢. —
ISBN 978-5-09-107222-8. — Tekct: 37eKTpOHHBIH // JIaHb: 31€KTPOHHO-ONOINOTeYHast cucTeMa. —
URL: https://e.lanbook.com/book/335039 (mara obpamenus: 27.09.2023). — Pexxum moctyna: auns
aBTOPU3. MOJIb30BATENEH.

2. I'abpuensin, O. C. Xumust: 11-it knmacc: 6a3oBbiii yposenb: yuebuuk / O. C. I'abpuensH, U.
I'" Ocrpoymos, C. A. CnagkoB. — 5-e u3a., crep. — Mocksa: IIpocsemenue, 2023. — 127 ¢. —
ISBN 978-5-09-103623-7. — Tekct: 37eKTpoHHBIH // JIaHb: 31€KTPOHHO-ONOINOTEYHast cCUCTeMa. —
URL: https://e.lanbook.com/book/335036 (mara obpamenus: 27.09.2023). — Pexxum moctyna: Auns
aBTOPU3. MOJIb30BATENEH.

3.2.3. JlonoJIHUTE/IbHbIE HCTOYHUKH

1. ABneesa, I'. JI. Xumus: cnpaBounoe nocodue / I'. JI. ApneeBa. — Mocksa: YMII X/T,
2022. — 184 ¢. — Tekcrt: snekrponnsii // YML XX/T: snekrponnas 6ubnmorexka. — URL:
http://umczdt.ru/books/1303/261970/. — Peskum noctyna: uist aBTOPH3. MOJIb30BATENCH.

2. Epoxun, H0. M. Xumus st npodeccuii 1 criennanbHOCTEH TEXHUUECKOTO M €CTECTBEHHO-
Hay4yHOTO npoduieii: yueOHUK IJist CTyA. yupeskaeHuit cpen. npod. odpazosanus / FO. M. Epoxun,
H. b. KoBanesa. - 8-e u3z., crep. - M.: MU3natensckuil uentp "Axanemus”, 2021. - 496 c. - ISBN 978-
5-4468-7897-0. — TeKCT: HENOCPEACTBEHHBI.

3. Huxonbckuit, A. b. Xumust: yueOHUK M MPAKTHKYM Ui CPEIHEro MpodheCCHOHAIBHOTO
obpasosanusi / A. b. Hukonwckuii, A. B. CyBopoB. — 2-e u3n., mepepad. u mon. — MockBa:
HsparenscTo FOpaiit, 2023. — 507 ¢. — (IIpodeccuonanbuoe odpasosanue). — ISBN 978-5-534-
01209-5. — Tekcr: snextponnsbli // ObpasoBatenbHas matdopma HOpaiit [caiit] — URL:
https://urait.ru/bcode/513537 (mara obpamenus: 15.12.2023). — Pexxum nmoctyma: Ui aBTOPHS3.
MOJIb30BATENEH.
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4. KOHTPOJIb U OLIEHKA Pe3y/IbTATOB 0CBOCHHS 0011e00pPa30BaTe/ILHOM

JUCHHTITHHBI

Koutpoab M oumeHka pacKpbIBAKOTCS 4Yepe3 IUCHUIIJIMHAPHBIC PE3YJIbTATHI,
YCBOEHHBIE 3HAHUS U MPUOOPETCHHBIC OOYYAOMIMMUCS YMEHHS, HANpaBJICHHBIC Ha
(dbopmupoBaHue 00MUX U NPO(HECCUOHATBHBIX KOMITETCHIIUN.

Oo6wasn/npodeccuoHanbHasS
KOMIECTCHIINA

Paspen/Tema

TH oLeHOYHBIX MepONPHSTHIH

OK 01.

Beibupars criocoObl pemeHust
3a1a4 npodecCHoHATBHON
IeATeIbHOCTH MPUMEHHUTEIBHO
K Pa3JMYHBbIM KOHTEKCTaM

PI1, Temsr 1.1, 1.2

P2, Temei 2.1, 2.2, T1-0/c
P3, Temer 3.1, 3.2,3.3, I1-0/c
P4 Temni4.1,42, 43, IT-o/c
PS5, Temas.1

P 6, Temri 6.1, 6.2, IT-0/c

P 7, Temw 7.1, IT-o/c

- YCTHBIH OMpOC;

- TECTUPOBAHUE;

- caMoCTosATeIbHAs padoTa,;

- MPAKTUYECKOE 3aHATHUE;

- nabopaTopHOE 3aHSITHE,

- mudpepeHIPOBAHHBIN 3a4€T

OK 02.

Hcnonb30BaTe COBpEMEHHBIE
CPeACTBA NIOUCKA, AaHAINU3A U
UHTEpIpeTanuy HHOOPMALUH U
UH(POPMALIMOHHBIE TEXHOJIOTHH
JJI BBIITIOJIHCHUSA 3a4a4

P1,Temal2

P3, Temer 3.1, 3.2, 3.3, I1-0/c
P4, Teme1 4.2, 4.3, I1-o/c

PS5, Temas.1

P 6, Temr 6.1, 6.2, IT-0/c

P 7, Temwr 7.1, IT-o/c

- YCTHBIH OMpOC,

- TECTUPOBAHUE;

- caMoCTosATeIbHAs paboTa;
- MPAKTHUYECKOE 3aHATHUE;

- mabopaTopHOE 3aHSTHE,

HPOdECCHOHABHO - nudepeHIPOBaHHBIH 3aUeT
AESITEIbHOCTH

OK 04. P2 Tewmn: 2.2, I1-0/c - YCTHBIN OMpPOC;

DpdexTuBHO P 3, Temer 3.3 - TECTUPOBAHHUE,

B3aUMOJICIICTBOBATH U pabOTaTh
B KOJUIEKTUBE U KOMaH/E

P4, Temer 4.2, 4.3, I1-o/c
P 6, Temnr 6.2, IT-o/c
P 7, Temnr 7.1, IT-o/c

- caMOoCTosATeIbHAs paboTa;

- MPAKTHUYECKOE 3aHATHUE;

- nabopaTopHOE 3aHSTHE,

- nudepeHMpPOBAHHBIN 3a4eT

OK 07

CopneiicTBOBaTh COXPAHEHUIO
OKpY>KaroIlleu Cpenpl,
pecypcocOepeKeHHro,
NPUMEHSTh 3HAHUS 00
U3MEHEHUU KJIMMATa,
NPUHLHIBI OEPEKIINBOTO
NPOU3BOICTBA, H(PPEKTUBHO
JNEHCTBOBATH B UPE3BbIYAHBIX
CUTYalHsAX

P 4, Temni 4.1, IT-o/c
P 6, Temn1 6.1, IT-o/c
P 7, Temur 7.1, IT-o/c

- YCTHBIH OMpOC;

- TECTUPOBAHUE;

- caMOoCTosATeIbHAs paboTa;

- MPAKTHUYECKOE 3aHATHUE;

- 1abopaTopHOE 3aHSTHE,

- nudpepeHIupPOBAHHBIN 3a4eT
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