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PaGouast mporpamMmma pazpaboTana B COOTBETCTBUH C:

. @enepanbubiii 3akoH oT 29.12.2012 r. Ne 273-®3 «O6 oOpa3oBanuu B Poccuiickoit
denepanuny» (B pea. DeaepanbHoro 3akoHa ot 24.09.2022 N 371-03);

. [Ipuka3z MunoOpHayku Poccum ot 17.05.2012 1. Ne 413 «O06 yrBepkneHun (enepajibHOro
rocy/IapCcTBEHHOr0 00pa30BaTeNIbHOTO cpeiHero odmiero odpa3zoBanus» (B pea. Ilpukasza Munmnpoca
ot 12.08.2022 N 732-®3);

. [Tpuka3z Muno6puayku Poccum ot 14.06.2013 1. Ne 464 «OG6 yrBepxkaenuu Ilopsiaka
OpraHu3alliy U OCYILECTBICHHS 00pa30BaTEIbHON EATEIFHOCTH 110 00pa30BaTEIbHBIM IIPOrpaMMaM
cpenHero npodeccuoHaIbHOro 00pazoBanus» (mpekpamaet aeicteue ¢ 01.03.2023 1.);

. [Tpuka3 MunucrepcrBa npocsemenus Poccuiickoit ®enepanyu ot 24.08.2022 Ne 762 «O06
yrBepxkaeHun llopsiaka opraHM3aluud W OCYIIECTBICHHS O0pa30BaTEIbHOW JEATEIBHOCTH I10
o0pa3oBaTeNbHBIM IIpOrpaMMaM CpeAHero mpodecCHOHaIbHOro 00pa3oBaHUs» (BCTYMAaeT B CUIY C
01.03.2023);

. [Tpukaz Munnpocsemenus Poccun ot 23.11.2022 Ne 1014 «O06 ytBepxkaenuun ¢eaepaibHOR
00pa3oBaTeNbHON MTPOrpaMMBbl CPETHETO 00IIIEr0 00Pa30BaAHUSY.
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1. O6mas xapakTepucTuKa padoueii mporpaMMbl 0011e00pa30BaTEJIbHOM U CIUTIIUHBI
«Xumus »

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpPe npodeccuoHabHO 00pa3oBaTe/ibHOM
nporpammsbl CIIO:
OO61eobpa3oBareabHast JUCUUIUIMHA «XUMHUSD ABIISCTCS YacThi0 0053aTENbHON MPEIMETHOM
obmactu «EcTecTBeHHOHAYYHBIE AUCUUIUIMHBDY U U3ydaeTcs B 00111e00pa30BaTeIbHOM [IUKJIE
y4eOHOTO IJIaHa OCHOBHOM MPOo(ecCHOHATBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha 6a30BOM YPOBHE B
cootBercTBUU ¢ ®I'OC 15.01.05 Capumk py4yHOH 1 YaCTUUHO-MEXaHU3UPOBAHHOM CBAPKH
(HATLTaBKH)

1.2. I_Ie.]'ll/l U IINTAHUPYEMBIE PE3YJAbTAThI OCBOCHUSA JUCHUIIIMHBI:

1.2.1. Heap AuCHUILIHHBI

Conepxanue mporpamMMmbl 001€00pa30BaTEIbHON AUCHUILUIMHBI «XHUMHUS» HAIpaBICHO Ha
JIOCTMDKEHUE pe3yJbTaToOB ee u3ydeHus B coorBeTcTBUM ¢ TpeboBaHusiMu PI'OC COO c yuerom
npodeccuonanpHoi HanpasieHHoct @I'OC CIIO.

1.2.2. Tlananupyemble Ppe3yabTaThbl OCBOEHHSI 00IIe00pa30BaTe/bHOH JUCHUIUIUHBI B
coorBeTrcTBHH ¢ PI'OC CIIO u Ha ocuoBe ®PI'OC COO
Oco6oe 3HaueHHEe TUCIUIIIIMHA UMeeT IpHu popMupoBanuu 1 pazsutuu OK .



1.2.2. NMnaHnpyemble pe3ynbTaTbl 0CBOeHUA obweobpasoBarenbHon AucuunauHbl B coorBetctBum ¢ ®roC CMNO m Ha

ocHose ®I0OC COO
Kog n MnaHupyembie pe3ynbTaTbl 0CBOEHUA AUCLUMN/IUHDI
HanMeHOBaHU
e
dopmupyembl O6uwue! AvcumnanHapHble?
X

KomneTeHuuii

OK 01. B yacTu Tpy[0BOro BOCNUTAHUA: - BNAfETb CUCTEMOM XMMUYECKUX 3HAHWM, KOTopasa  BK/HOYaEeT:

BbibupaTb - TOTOBHOCTb K TpyAy, OCO3HAHME LEHHOCTM | OCHOBOMONAralolWmne MNoHATUA (XMMUYECKUIA 3/IEMEHT, aTOM, 3/1eKTPOHHasn

cnocobbl MacTepcTBa, Tpyaoobue; obono4yka atoma, s-, p-, d-31EKTPOHHbIE OPOUTANM aTOMOB, MOH, MOJIEKYNA,

pelleHns - TOTOBHOCTb K aKTUBHOW  [EeATeNbHOCTM | BAaJIEHTHOCTb, 3/IEKTPOOTPULATE/IbHOCTb, CTENEHb OKUC/IEHUA, XMMUYECKasn

3a4au TeXHO/1I0rMYecKom " COLMANbHOM | CBA3b, MOJIb, MOJIAPHAA Macca, MONSAPHbLIM 06bem, yriepodHbld CKener,

npodeccnoHan | HanpaB/IEHHOCTU, CMNOCOBHOCTb WMHUMUMMPOBATL, | GYHKUMOHANbHAA rpynna, paauKkan, U30Mepus, U30MEpPbI, TOMOJIOTUYECKUI

bHOWM NNaHUPOBaTb W  CaMOCTOATE/IbHO  BbIMOJIHATL | pAA4, TFOMOJIOTM,  YIrNeBoAopOAdbl, KUCAOpoA- W asoTcoaepKaume

AEeATEeNbHOCTU | TaKYo AeATE/IbHOCTb; coeinHeHnsi, BUONOTMYECKM aKTUBHbIE BeLLecTBa (yrnesoabl, *Kupbl, 6enku),

NPUMEHUTENbH | - NHTepec K Pa3INYHbIM cbepam | MOHOMEpP, MNOJNMMEpP, CTPYKTYPHOE  3BEHO,  BbICOKOMOEKY/APHbIE

0 K pa3/IMyHbIM | NPodeccUoHaNbHOM AeATENbHOCTH, COINHEHUS, KPUCTa/IZIMYECKAs pPeLleTKa, TUMbl XUMMUUYECKUX peaKkuui

KOHTEKCTam OsnapgeHue YHUBEpPCaNbHbIMMU y4yebHbIMM | (OKMCANTENBHO-BOCCTAHOBUTE/IbHbIE, 3K30-U 3HAOTEPMMUYECKME, peakumm
no3HaBaTeNIbHbIMU AeCTBUAMM: WOHHOTO obmeHa), pacTeop, 3/IEKTPOJINTBI, HE3NEeKTPOINTHI,
a) 6a3oBble IorMyeckme aeicTema: 3NIEKTPOINTUYECKAA ANCCOLMALINA, OKUCNTENb, BOCCTaHOBUTE/b, CKOPOCTb
- CaMOCTOATEIbHO dopmynnposaTb M | XMMMYECKOWN peakLnmn, XMMUYECKOE PaBHOBECKE), TEOPUU N 3aKOHbI (Teopus

aKTyanusmpoBaTb nNpobnemy, paccmaTpmeatb ee
BCECTOPOHHE;
- YCTaHaB/AMBATb CYLECTBEHHbIM MPU3HAK WAn
OCHOBaHMA ANA CpaBHEHUA, KnaccuduKauum u
0606u1eHusn;

- onpegenatb UeNU [OeATeNbHOCTW, 3aJaBaTb

XMMWYECKOTO CTPOEHUs opraHundyecknx Beuwlects A.M. bytneposa, Teopwus
NEKTPONIUTUYECKOM  AuccoumaumKn,  nepumoamyeckuin  3akoH  [O.U.
MeHaeneesa, 3aKOH COXpaHeHun Macchbl), 3aKOHOMEPHOCTH,
CMMBOJIMYECKUIN A3bIK XMMMUK, (GAKTONIOTMYECKME CBeAEeHUs O CBOMCTBaX,
cocTaBe, nNOJyYeHMM U 6HE30NacHOM  MCMO/b30BAHUMM  BaXKHEMLLMUX
HEOPraHUYEeCKMX W OpPraHUYECKUX BELWECTB B ObITy W NPaKTUYECKOM

! YKa3bIBalOTCA IMUYHOCTHBIE U MeTanpegMeTHble pesybTaThl 3 ®rOC COO (B nocnegHelt peaakLumm ot 12.08.2022) 8 oTrnaronbHoM popme, bopmupyemble 06LLe06pa3oBaTeNbHOM

ANCUUNANHON

2 IncumMnanHapHble (MpeameTHbIe) pesynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NPenoAaBaHua AUCLMMINHDI




napameTpbl U KPUTEPUU UX AOCTUKEHUS;
- BbIAABNATb 3aKOHOMEPHOCTU U MPOTUBOPEYUS B
paccMaTpMBaEMbIX ABNEHUAX;

- BHOCUTb  KOPPEKTUBbI B  AEATENbHOCTb,
OLEHMBaATb COOTBETCTBME Pe3y/bTaTOB LENAM,
OLLEeHMBATb PUCKMN NOCEACTBUN AEATENIbHOCTY;
- pa3suBaTb KpeaTMBHOE  MbllWEHNE
peLleHUM KU3HEHHbIX Npobaem

6) 6a3oBble UccnegoBaTenbCcKkue AecTema:

- BNageTb HaBblkamu y4yebHO-Uccnen0BaTeIbCKOM
n NPOEKTHOM NEeATeNbHOCTH, HaBblKamu
paspelueHns npobnem;

- BbIIBNAATb MNPUYUHHO-CNEACTBEHHbIE CBA3U U
aKTya/aiM3MpoBaTb 33434y, BblABUraTb rmnoTesy ee
peweHus, HaxoAuTb aprymeHTbl ans
[OKa3aTeNbCTBa CBOMX YTBEPXKAEHWM, 3aAaBaTb
napameTpbl M KpUTEPUM peLleHUs;

- aHaNU3MPOBaTb MOJIyYEHHble B XO4E pelleHUs
3aauM pes3ynbTaTbl, KPUTUYECKU OLEHUBATb WX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEeHWe B
HOBbIX YC/0BUAX;

- YMeTb NepeHOCUTb 3HaHMA B NO3HABaTE/NbHYIO U
NpaKTUYecKyto 061acTu KU3HeaeaTeNbHOCTH;

npwu

- YMeTb WHTErpMpoBaTb 3HAHWA W3 pPasHbIX
npeamMeTHbIX obnactel;
- BblgBMraTb  HOBble  uMAew, npegnaratb

OPUTrNMHaibHblE NOAXO4bl N PELLEHUA;
- CNoCcOBHOCTb MX MCNONb30BAHMSA B
no3HaBaTe/IbHOMN U COLI,MaﬂbHOl\;I NnpakTuKe

OEATeNIbHOCTM Ye/I0BEKA;

- YMeTb BbIABNATb XapaKTepHble MPWU3HAKM M B3aUMOCBA3b WM3YYEHHbIX
NMOHATUI, NPUMEHATb COOTBETCTBYIOLLME MOHATUA NPU ONUCAHUN CTPOEHUSA U
CBOWCTB HEOPraHMYECKUX M OPraHMYECKUX BELLECTB M WX MNpeBpaLLeHUi;
BbIABNATb  B3aMMOCBA3b  XMMWMYECKUX  3HAHUKA C  MOHATUAMM U
npeacTaBNeHUAMMN APYTUX eCTECTBEHHOHAYYHbIX MPeaMEeTOB;

- YyMeTb WCNo/ab30BaTb HAUMEHOBAHMA  XMMMYECKUX  COEeOMHEHUN
MEXAYHapOAHOro COl3a TEOPETMYECKOM WU MNPUKNAAHON XUMUU U
TPMBMANIbHbIE  HA3BAaHWA BaXKHEMWWX BewecTB (3TWNeH, aueTUneH,
ravuepuH, eHon, bopmanbaerna, YKCycHas KUC/0Ta, IULWH, YrapHbIA ras,
YFNeKUCAbIM ra3, aMMMUaK, raeHaa M3BecTb, HeraweHaa M3BecTb, NUTbeBasA
coga W Apyrux), coctaBnAatb GopmMyabl HEOPraHMYECKUX U OPraHUYecKux
BELLECTB, YPABHEHUA XMMWYECKMX pPeakuui, OODBACHATbL WX CMbICH;
noaTBeprKAaTh XapaKTepHble XMMUYECKue CBOICTBA BELLECTB
COOTBETCTBYHOLWMMMN IKCMEPUMEHTAMMN U 3aNUCAMMN YPABHEHUNA XMMUYECKUX
peakuuii;

- YMeTb YCTaHaBAMBaTb MPWUHALNEKHOCTb M3YYEHHbIX HEOPraHUYECKUX WU
OpPraHMYeCKMX BELLECTB K ONpeseneHHbIM KNaccam M rpynnam CoeauHEHUN,
XapaKTepu3oBaTb MX COCTAB W Ba)KHeMLIMe CBOMCTBA; OnNpenenatb BUAbI
XMMMYECKUX CBA3EN (KOBANEHTHasA, MOHHAA, MeTalInYecKas, BOLOPOAHaAsA),
TUMbI KPUCTANIIMYECKMX PELLETOK BELLECTB; KAaccuPpUuUMpoBaTb XMMUYECKUE
peakuumu;

- chopmupoBaTb NpPeacTaBAEHMA: O XUMWUYECKOM  COCTaBASIOLLEN
€CTECTBEHHOHAYYHOW KapTUHbI MUPA, POAN XMMWW B MO3HAHWUWU ABAEHUMN
npupogbl, B GOPMUPOBAHMM MbBIWNEHUA U  KYyAbTypbl JIMYHOCTKH, ee
OYHKUMOHANbHOM FPaMOTHOCTH, HE0BX0A4MMOM NS pPelleHna NPaKTUYECKUX
3aZla4 U 3KOIOTMYECKM 0DOCHOBAHHOMO OTHOLLUEHWA K CBOEMY 340POBbIO M
NPUPOAHOM cpese;

- YMeTb MPOBOAMWTbL pacyeTbl NO XMMUYECKUM GOPMYyNnam WU ypaBHEHUAM
XMMMYECKMX  peakuMih C  WUCMONb30BaHMEM  PU3NYECKUX  BEUNYUH,
XapaKTepu3yoLWmnx BeLLecTBa ¢ KOMYECTBEHHOM CTOPOHbI: Maccbl, 06bema
(HopmanbHble ycnoBuA) ra3oB, KOAMYECTBA BeLLeCTBA; MCNO/b30BaTb
CUCTEMHbIE XMMUYECKME 3HAHWA ONA NPUHATUA PELIEHUn B KOHKPETHbIX




KHU3HEHHbIX CUTYaLUAX, CBA3AHHbIX C BeWECTBaMUN U UX MTPUMEHEHNEM

OK 02.
Ncnonb3osatb
COBpPEMEHHble
cpencTea
NMOMUCKa,
aHanusa u
WMHTepnpeTaum
n uHpopmaymm
n
MHPoOpMaLMOH
Hble
TEXHONI0TUK
ana
BbINO/IHEHUA
3ajay
npodeccnoHan
bHOM
AeATeNbHOCTH

B 061acTU LLEHHOCTU HAaYYHOrO NO3HAHUA:

- chopmmnpoBaHHOCTb MWPOBO33pPEHMUS,
COOTBETCTBYIOLLEIO  COBPEMEHHOMY  YPOBHHO
Pa3BUTMA HayKM WU OOLLECTBEHHON NPaKTUKK,
OCHOBaHHOro Ha ananore KY/NbTYp,
CNocobCTBYIOLLErO OCO3HAHMIO CBOEro MecTa B
NONUKYNbTYPHOM MUPE;

- COBEPLUEHCTBOBAHME A3bIKOBOM W YUMTATENbCKOM
KY/NIbTypbl KaK CpeacTBa B3aMMOLENCTBUA MeXKay
NOAbMU Y NO3HAHWUA MUPA3;

- OCO3HaHMEe UEHHOCTM HAy4YHOW AOeATeNbHOCTH,

roTOBHOCTb OCYLLLECTBNATb NPOEKTHYH n
nccnenoBaTeNbCKyo AEeATeNbHOCTb
WHOMBUAYANLHO WU B rpynne;

OBnapeHue YHUBEpCaNbHbIMMU y4yebHbiMmKu

no3HaBaTeNIbHbIMU AeCTBUAMM:

B) paboTa c uHpopmaumeii:

- B/lafleTb HaBblKaMK noaydyeHusa nHopmaumm mns
MCTOYHMKOB pasHbiX TUMNOB, CAMOCTOATENbHO
OCYLLECTBAIATb MOUCK, aHANN3, CUCTEMATM3ALMIO U
MHTepnpeTauuio MHGOPMaLMK Pas/INYHbIX BUAOB
n dopm npeacTaB/eHUS;

- CO34aBaTb TEKCTbl B pPas3nMyHbIX popmaTax C
YY4ETOM Ha3HayeHuA MHGOpMaUUM U LLeNeBOM
aygutopun, BblbMpas onTumanbHyio  popmy
npeAcTaBNeHNA U BU3yaaunsaumm;

- OUEeHMBaTb [O0OCTOBEPHOCTb, JNErUTUMHOCTb
nHpopmaumn, ee COOTBETCTBME MPABOBbIM W
MOPaNbHO-3TUYECKMM HOPMaM;

- Mcnonb3oBaTb cpeacTBa MHOOPMALMOHHBIX U
KOMMYHUKAUNOHHbIX TEXHONOMMA B PeELLEeHUn

- YMeTb NNaHWpoBaTb W  BbINOAHATb XUMWUYECKUIA  SKCNEPUMEHT
(npeBpalweHNa oOpraHUYECKMX BeLWecTB NpM HarpesaHuMW, MOyYeHue
3TUNEHA N U3yYEeHWEe ero CBOWMCTB, KAYeCTBEHHble peaKkuMn Ha anbaeruapl,
Kpaxman, YKCYCHYI KUCNOTy; pAeHaTypauua 6enkoB npu HarpeBaHWUM,
LUBETHble peakuuMm 6enKkoB; NPOBOAUTL pPeaKkUMM WMOHHOro 0bMeHa,
onpeaensATb cpeay BOAHbIX PAacTBOPOB, KaYeCTBEHHbIe peakLmn Ha cynbdat-
, KapboHaT- W X/0pUA-aHUOHbI, HA KATMOH aMMOHMA; peLlaTb
3KCnepMmeHTanbHble 3agaunm no temam "Metannbl" n "Hemetannbl") B
COOTBETCTBMWU C MpaBUAaMU TexHWKM 6e3onacHocTM npu obpalieHun ¢
BeLLecTBaMMn 1M NabopaTopHbiM 060pyAOBaHUEM; NPEACTaBAATb pe3y/bTaTbl
XMMMYECKOTO 3KCnepmMmeHTa B Gopme 3anncu ypaBHEHNI COOTBETCTBYOLLUX
peakunii u popmMmynmpoBaTb BbIBOAbI Ha OCHOBE 3TUX Pe3yNbTaToB;

- YMeTb QaHaNM3MpOBaATb XMMMUYECKYID MHOOPMaLMIO, MNOAy4aemyl Wu3
Pa3HbIX UCTOYHUKOB (cpeacTB maccoBon WHPopmauun, ceTb MHTEpHET U

Apyrve);

- BNAaAEeTb OCHOBHbIMM METOAaMM HAy4yHOro MO3HaHMA BELWECTB W
XUMUYECKUX  ABNEHU  (HabnwogeHue, U3MEpPEHUE,  IKCNEePUMEHT,
MOJEeNINPOBAHME);

- YMeTb MNPOBOAWUTb PacyeTbl MO XMMUYECKUM (POopMysiamMm U ypaBHEHMUAM
XUMUWYECKUX  peakuuit C  UCnonb3oBaHMEM  OUBMYECKUX  BEJINYUH,

XapaKTepusyrwuwunx sewecrtsa C KOJINYECTBEHHOM CTOPOHbI: MaccChbl, obbema
(HOpMal'IbeIe YCI'IOBVIFI) ra3oB, Koamn4yectBa BewecCTBa, WCNO/1b30BaATb
CUCTEMHbIE XUMUNYECKNE 3HaHUA AONA NPUHATUA DELUEHMVI B KOHKpPEeTHbIX
HKU3HEHHbIX CUTYaLLUAX, CBA3AHHbIX C BEWEeCTBaMUN U UX MTPUMEHEHNEM




KOFHUTUBHDbIX, KOMMYHMKATUBHbIX n
OPraHW3auUMOHHbIX 3ada4 Cc  cobntogeHuem
TpeboBaHMN 3PrOHOMUKK, TEXHUKM Be3onacHoCTH,

TUTMEeHbl, pecypcocbeperkeHna, nNpaBoOBbiX U
3TUYECKUX  HOPM, HOPM  MHPOPMALMOHHOM
besonacHocCTy;

- BNlafeTb HaBblKaMW Pacrno3HaBaHMA U 3aLWmTbI
nHbopmaumm, MHGOPMaLMOHHOM 6e3onacHOCTH
JIMYHOCTY;

OK 04.
3ddpeKkTnBHO
B3aMMOeicTB
0BaTb U
paboTaTb B
KONNEeKTUBE u
KOMaHAe

- rOTOBHOCTb K CaMOpPasBMUTUIO,
CaMOCTOATE/IbHOCTM M CaMOOMNpPeaeNeHuto;
-oB/lageHue HaBblKamu yyebHo-
nccnenoBaTeIbCKON, MPOEKTHOM U CcouManbHOM
OEeATeNbHOCTH;

OBnageHue YHUBepCanbHbIMU
KOMMYHUKATUBHbIMU AEUCTBUAMM:

6) coBmecTHan AeATeNbHOCTb:

- MOHMMaTb W MWCMNONb30BaTb NPEUMYLLECTBA
KOMaHAHOM N MHANBUAYaNbHOM paboThbi;

- NPUHMMATb LUEeNn COBMECTHOW AeATeNbHOCTH,
OpraHn30BbIBaTb M KOOPAMHUPOBATb AEUCTBUA MO
ee [JOCTUMXKEHMUIO: COCTaB/ATb NJaH AeUCTBUN,
pacnpefenAtb  POAUM  C  YY4ETOM  MHEHWUM
YY4aCTHMKOB 06CYy»KAaTb pe3ynbTaTbl COBMECTHOM
paboTbl;

- KOOPAMHMPOBATb W BbINOAHATL paboTy B
YyCNnoBUAX peanbHoro, BMPTYyasbHOro n
KOMBMHMPOBAHHOIO B3aMMOAENCTBUS;

- OCYLeCTBNATb MNO3UTUBHOE CTpaTernyeckoe
nosefeHWe B PasIMYHbIX CUTyaUMAX, NPOSABAATb
TBOPYECTBO n BOOOpakeHue, 6bITb
MHULMATUBHbBIM

OBnageHue yHUBEPCAZIbHbIMU PEryAAaTUBHbIMU

- YMeTb MNJIaHUPOBATb W  BbIMNOJHATD  XMMMUYECKUN  SKCNEPUMEHT
(npeBpalweHNa oOpraHUYECKMX BeLWecTB NpM HarpesaHuMW, MoAyYeHue
3TUNEHA U M3YyYEHWEe ero CBOWMCTB, KAYeCTBEHHble peaKkUuMn Ha anbaeruapl,
Kpaxman, YKCYCHYI KUCNOTy; pnAeHaTypauua 6enkoB npu HarpesBaHWUM,
LUBETHble peakuuMm 6enKkoB; NPOBOAUTL pPeaKkUMM WMOHHOro 0bMmeHa,
onpeaensaTb cpeay BOAHbIX PacTBOPOB, KaYeCTBEHHble peakLMn Ha cynbdar-
, KapboHaT- W X/0pUA-aHUOHbI, HA KATMOH aMMOHMA; peLlaTb
3KCnepMmeHTanbHble 3agaunm no temam "Metannbl" n "Hemetannbl") B
COOTBETCTBMM C MpaBUAaMU TeXHWKM 6e3onacHocTM npu obpalieHun ¢
BeLLecTBaMM M labopaTopHbiM 060pya0BaHNEM; NPEACTaBAATb Pe3yabTaThbl
XMMMYECKOTO 3KCNepmMmeHTa B Gopme 3anncu ypaBHEHN COOTBETCTBYIOLLUX
peakuunii 1 popmMmynmpoBaTb BbIBOAbI Ha OCHOBE 3TUX PEe3yNbTaToB




hencTBmamu:

r) npuHATHe ceba n apyrux noaei:

- NPUHMMATb MOTMBbI U APTYMEHTbI APYrux Nroaemn
npwv aHaan3e pe3ynbTaToB AeATEeNIbHOCTY;

- MPW3HaBaTb CBOE NPABO U NPaABO APYrux Noaemn
Ha OWWOKMK;

- pa3BMBaTb CNOCOBHOCTb MOHMMATb MUP C
No3nLMn APYroro YenoBeEKa;

OK 07.
CopencrsoBaTb
COXPaHEHWUIO
OKpYy:KatoLe
cpeapl,
pecypcocbepe
KEHUI0,
NPUMEHATb
3HaHKUA 06
N3MEHEHUN
KAMMarTa,
NPUHLMMBI
b6epexknneoro
NpPOW13BOACTBA,
apdeKkTMBHO
[encTBoBaTh B
ypes3BblYaMHbIX

B 06.1acTM 3KON0rMYECcKOro BOCNUTaHUA:

- chOpPMMPOBAHHOCTb 3KONOTMYECKON KY/bTYpbl,
NOHMMaHWE BANAHUA COLMANbHO-IKOHOMUYECKMX
npoueccoB Ha  COCTOSIHME  NPUPOAHOU U
couManbHOW cpedbl, OCO3HaHWe rnobanbHOro
XapaKTepa 3KoN0rnyeckmx npobnaem;

- NNaHUPOBaHME M OCyLWecTBAeHWe AeNCTBUIA B
OKpy’Kalowen cpene Ha OCHOBe 3HaHUA Uenewn
YCTOMYMBOrO Pa3BUTMA YE/I0BEYECTBA;

aKTUBHOE HenpuaTue AeNCTBUA, NPUHOCALLUX
Bpe/ OKpyKatollel cpeae;

- YMeHMe nNpOorHo3npoBaTb HebnaronpuaTHbIe
3KO/I0rMYeckme nocneacTema npeanpuHMMaemblx
OencTBUi, NpeaoTBpaLLaTh UX;

- pacwmpeHune onbiTa
3KO/I0rMYeCcKom HanpaBAEeHHOCTY;
- OB/1ageHne HaBblKaMu yLIE6HO-MCCﬂep,OBaTeI'IbCKOﬁ,
I'IpOEKTHOﬁ n cou,maanoﬁ AeATeNnbHOCTH;

AeATeNbHOCTH

- chopmupoBaTb NPeACTaBAEHMA: O XUMWYECKOM  COCTaBASIOLLEN
€CTEeCTBEHHOHAY4YHOW KapTWHbl MMUpPa, POJIM XMMMUU B MO3HAHUU ABNEHUMN
npupoabl, B GOPMUPOBAHUN MbIWIEHUA W KyAbTypbl JIMYHOCTU, ee
bYHKUMOHANbHOW rPaMOTHOCTH, HEOBX04MMOW NS peLleHna NPaKTUYECKMX
3334 M 3KONOrMYeckn ob0CHOBAHHOIO OTHOLLIEHMA K CBOEMY 340POBbi0 U
npupoaHoi cpeae;

- yMeTb cobntoaaTbh NpaBMIa 3KONOTMYECKM LenecoobpasHoro noseaeHua B
ObITY M TPY[OBOM AEATENbHOCTU B LLENAX COXPAHEHWs CBOEro 340pO0BbA U
OKpy:Katowen NpupoaHON cpeadbl; y4MTbIBaTb ONACHOCTb BO3AEUCTBUA Ha
YKMBble OpPraHn3mMbl onpeaeneHHbIX BELLECTB, MOHMMAn CMbIC/A NOKasaTens
npeaenbHOM AONYCTUMOMN KOHUEHTPaUUM

cUTyaumax

MK 5.2. OnepaTtuBHOE NIAHNPOBAHWE AEATENbHOCTU cPOopMMUPOBAHHOCTb YMEHWI NIAHNMPOBATbL U BbINOHATL XMMUYECKUIA
BbINnoONHATb KONNIEKTUBA UCNONHUTENEN: 9KCNEPUMEHT (NpeBpaLLeHNs MeTaN 0B NPU HarpeBaHUM,B COOTBETCTBUM C
rasoByto - onpegeneHve ob6bemos paboT npaBuIaMn TEXHUKM 6e30MacHOCTU Npu 06paLeHnn ¢

CBapKy u3 TEXHMYECKOE OCHALLEeHNEe U MaTepuasibHoe BelLecTBaMmn 1 nabopatopHbim 060pya0BaHNEM)

LBETHbIX obecneyeHne Npom3BOACTBA MMEeTb NpeAacTaBAeHNe 0 KnaccuduKaLmMm CBapoYHbIX METANOB,
METaNI0B U ToyHOCTb (NPaBWU/ILHOCTL) BbINOHEHMA TUMOBbLIX | HEOBXOAMMbIX A1A FA30BOI CBAPKM Pa3/IMYHbIX MaTePUaNoB

CN/1IaBOB BO onepayuii, NpUMEeHsieMbIX NPU ra3oBoM CBapKe




BCeX

meTanna:

NPOCTPAHCTBEH | Bbibop cBapOUYHbIX MaTepmnanos; TOYHOCTb U

HbIX KauyeCcTBO BbINMOJIHEHUA

NOJIOXKEHUAX NoAroTOBKU U3AEeNNIA NOA CBAPKY;

CBapOYHOro ObocHoBaHHOCTb Bbibopa cnocoba cBapKku

wBa

MK.5.4. - MpMHUMATb MOTUBbI U apryMeHTbl ApYrux Atogen | - YMeTb, nccienoBaTb NoJly4eHHOE PeLleHMe U OLEHNBATb
Pa3spabaTbiBaTb | NpM aHanM3e pe3ybTaToB AEATE/IbHOCTY; npaBAonogo6HOCTb pe3ynbTaTos.

npeanoXeHnsa | - Npu3HaBaTb CBOE NPaBO M NPaBo ApYyrux Atogen | - cGopMmMPOBAHHOCTb YMEHWUA NPUMEHSATbL NOyYEHHbIE 3HAHUA C Le/bto
no Ha owWmnbKK; obecneyeHna 6e30NacHOCTM CBOEro 340P0BbA U 340P0BbSA OKPYKatOLWMX
COBEpPLIEHCTBO | - pa3pabaTbiBaTb NAaH peleHna Npobaembl C Ntofen, HOpM rPaMOTHONO NOBEAEHMA B OKPYXKatoLweit NpupoaHoin cpeae
BaHUIO YYETOM aHa/IN3a MMEILLMXCA MATEPUANBHDBIX U

[EeATeNbHOCTU | HEMATEPUANbHbIX PECYPCOB.

nogpasaeneHu

A,

TEXHUYECKOMY

obcnyKunBaHU

0 U PEMOHTY

aBTOTPAHCNOPT

HbIX CpeAacTB.

10



2. CTPYKTYPA U COLEPXXAHUE OGLLLEOEPA30OBATE/IbHOU AUCLUN/IUHDI

«XUMUA»

2.1. O6vem aucumMnaAnHbI U BUADbI y4ebHOo paboTbl

Bug yuyebHol paboTbi

O6bem B yacax

O6bem obpasoBaTesibHOM NPOrpamMmmbl AUCLUNJIUHDI 72
B T.uU.

OcHOBHOE€ coaepKaHue 64
BT. Y.

TeopeTmyeckoe obyyeHune 46
NpaKTUYeCcKue 3aHATUA 8
NnabopaTopHble 3aHATUA 10
MpodeccnoHanbHO-OpUEHTUPOBAHHOE coAaepKaHue (cogeprkaHue

NPUKNAZHOro moayns) 6
TeopeTuyeckoe obyyeHue 2
NpaKTUYeCcKue 3aHATUA 4
Mpome’KyTouHan aTrectauma (3aver) 2
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2.2. TemaTHMuecKui NAaH U cogepKaHue AUCLUNAUHDI

HaumeHoBaHue CopepkaHue yue6HOro matepuana (OCHoBHoe U NpodeccMoHaNbHO-OPUEHTUPOBAHHOE), dopmupyemblie
pa3genos u Tem nabopatopHbie U NPAKTUYECKUE 3aHATUA, NPUKNALHOW MOAY b Obvem uacos KomneTeHuuu
1 2 3 4
OcHOBHOe copepXKaHue 64
Pa3gen 1. OCHOBbI CTPOEHUA BELLEeCTBA 6
Tema 1.1. OcHOBHOe cogepXKaHue 4 OKO01
CtpoeHune atomos | TeopeTuyeckoe obyyeHue 2
XUMUHECKNX CoBpeMeHHas MoAeNib CTpoeHuAa atoma. CUMMBONMYECKUI A3bIK XMMUW. XUMWUYECKUN 3S/IEMEHT.
S/IEMEHTOB U INeKTpoHHaA KoHourypauusa atoma. Knaccudukauma XMMUYECKUX 3N1eMeHTOB (s-, p-, d-a71emeHTbl).
npupoaa BaneHTHble  3/71eKTPOHbl.  BaneHTHOCTb.  DNEKTPOHHas  NpUpPoAa  XMMMUYECKOW  CBA3M.
XMMUYECKOM INeKTPoOoTPULATENbHOCTb. Buabl XMMMYECKOM CcBA3M (KOBaneHTHas, WOHHasA, MeTa//IM4ecKas,
cBAsn BOAOPOAHasA) n cnocobbl ee 06pa3oBaHuA
TeopeTtuueckoe obyyeHue 2
PeweHne 3afaHW Ha WUCMNONb30BAaHME XMMMUYECKOM CUMBOJIMKM M HA3BAHWM COegMHEHUIA Mo
HOMEHK/AType MeXKAYHAPOAHOro COl3a TEOPEeTUYECKOW WM MPUKNALHOM XMMWUWU WU TPUBMANbHbBIX
Ha3BaHMI 414 COCTaBAEHUA XMMUYECKMX GOPMYN [ABYXaTOMHbIX COeAMHEHUIN (OKcMaoB, cynbduaos,
rMapuaos v T.N.) U APYrux HEOPraHMYECKUX COeANHEHUI OTAENbHBIX KNacCoB.
MpaKTUYecKkune 3aaHNA Ha YCTAHOB/IEHUE CBA3M MEXKAY CTPOEHMEM aTOMOB XMMMUYECKUX 3/1IEMEHTOB U
nepnuognyeckum M3MeHeHMEeM CBOWMCTB XMMMUYECKUX 3/IEMEHTOB U UX COeAMHEHUI B COOTBETCTBUMU C
nonoxeHnem Mepnoanyeckol cuctemol.
Tema 1.2. OcHOBHOe coaepKaHue 2 OKO01
Mepuogunuecknin | TeopeTuyeckoe obyueHune 2 OK 02
3aKOH M TabNNLA  |Mepuopamnueckas cUCTEMA XMMUYECKUX 3nemeHToB [.U. Mengeneesa. dU3nueckuii CMbIC
an. MNepuogmyeckoro 3akoHa A.1. MeHaeneeBa. 3aKOHOMEPHOCTU N3MEHEHMA CBOMCTB XMMUYECKMX
MeHpeneesa 3/1eMeHTOB, 06pasyeMbiX UMM NPOCTbIX U C/IOXKHbIX BELLECTB B COOTBETCTBUM C NOJIONKEHNEM

XMMUYECKOTro anemeHTa B Mepunoaunyeckoit cucteme. MMpoBo33peHYeCcKoe N Hay4yHoe 3HayeHune
MNepuoanyeckoro 3akoHa .M. MeHaeneesa. lporHosbl .U. MeHgeneesa. OTKpbITUE HOBbIX
XMMMUYECKUX 3/IEMEHTOB.

PeleHne NpaKTMKO-OPMEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHUIM HA XapPaKTEPU3aLUIO XMMUYECKUX
anemeHToB «MeTannuuyeckme / HeMeTanIMYecKme CBOMCTBA, S1EKTPOOTPULLATEIbHOCTb XMMUYECKMUX
3/IEMEHTOB B COOTBETCTBUM C UX SNNIEKTPOHHBIM CTPOEHNEM M MOJOKEHMEM B MEPUOANYECKON CUCTEME
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XUmnyeckunx anementos .M. MeHaeneesa»

Paspen 2. Xumuueckue peaxkumu 10
Tema 2.1. Tunobl OcHOBHOe cogepXKaHue 4 OKO01
XMMMUYECKMX TeopeTnueckoe obyyeHue 2
peakuwni Knaccudumkauma n TMnbl XMMUYECKUX PeaKLMIA C y4acTMem HeopraHnyeckumx sewects. CoctaBneHue

YPaBHEHWNI peakLunii CoeANHEHNA, Pa3NoKeHMUA, 3aMelLLeHMA, obMeHa, B T.U. peaKkLnii ropeHus,

OKUCNEHMA-BOCCTAHOB/IEHMA.

YpaBHEHUA OKUCNEHMA-BOCCTAHOBAEHMA. CTeneHb OKncneHma. OKUCAUTENb U BOCCTAHOBUTEb.

CocTaBneHue M ypaBHMBAHNE OKUCNTENbHO-BOCCTAHOBUTENbHbIX PEAKLUI METOL0M 3/1EKTPOHHOTO

6anaHca. OKMCAUTENIbHO-BOCCTAHOBUTE/IbHbIE PeaKLnn B NPUpoae, NPOM3BOACTBEHHbIX MpoLeccax u

KU3HEe[eATeIbHOCTU OPraHM3MOB

TeopeTtuueckoe obyyeHue 2

KonnyectBeHHble OTHOWEHUA B XMMUU. OCHOBHblE KOJIMYECTBEHHbIE 3aKOHbI B XMMUM U pacyeTbl Mo

YPaBHEHUAM XMMUYECKUX peakumin. Monb Kak eguMHMLA KoaundecTBa BeliectBa. MonApHaa macca.

3aKOHbI COXpaHEeHWs Maccbl M 3Hepruun. 3akoH Asoragpo. MonapHbit ob6bem razos. OTHoCUTENbHAA

NAOTHOCTb ra3oB. PacyeTbl N0 ypaBHEHMAM XMMUYECKUX PEaKLMIN C MCNO/Ib30BAaHMEM MaccChbl, obbema

(HopmanbHble ycnoBMA) ra3oB, KOJIMYECTBA BELLLECTBA
Tema 2.2. OcHOBHOe coaepXKaHue 4 OKO01
JdNeKTpoNnUTUYECKa | TeopeTUuecKoe obyyeHune 2 OK 04
A auccoumalma v (Teopus aNeKTPOIUTUYECKOM Auccoumaumnn. MoHbl. DNEKTPOUTLI, HESNTIEKTPOINTLI. Peakunm MOHHOro
MOHHbIN 0BMeH obmeHa. CocTaBneHue peakumit MOHHOro obmeHa MyTem COCTaBAEHMA WMX MOJIHbIX U COKPALLEHHbIX

WMOHHbIX ypaBHEHUIN. KNCIOTHO-OCHOBHbIE peaKunmn. 3a4aHNA Ha COCTaBNAEHUE MOHHbIX peakuumi

NabopaTopHbie 3aHATUA 2

NabopatopHana paboTa “Tunbl XUMUYECKUX peaKkLnin”.

WNccnepoBaHue TMNOB (MO COCTaBY M KOIMYECTBY UCXOAHbIX M 0OPa3yrOLLMXCA BELLECTB) U MPU3HAKOB

XMMUYECKUX peakumnit. NposeaeHne peakumn MOHHOro obmeHa, onpeaesieHNe cpeabl BOAHbIX

pacTBOPOB. 3a4aHNA HA COCTaB/IEHME MOHHbIX PeaKuuii
KoHTponbHasa

CTpoeHue BeLLecTBa U XMMUYECKMe peaKkunm 2
paboTta 1l
Paspen 3. CTpoeHue 1 CBOICTBA HEOPraHUYECKUX BELLECTB 16
Tema 3.1. OcHOBHOe€ coaepKaHue 4 OK 01
Knaccuowmkauma, | Teopetudeckoe obyueHue 2
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HOMEHKNaTypa U
CTpOEeHue
HeopraHMYecKknx
BELLecTs

MpeameT HeopraHMyeckon xumumn. Knaccudmkauma HeopraHMYecKnx BeLects. MpocTble U CNOXKHbIe
BewecTBa. OCHOBHbIE KNAacChl C/I0XKHbIX BELECTB (OKCMAbI, TMAPOKCUAbI, KUCNOTbI, CONK). B3aumocBaAsb
HeopraHMYecKmx BeLecTs. ArperaTHble COCTOAHMA BewecTBa. Kpuctananyeckne n amopdHole
BeLLecTBa. TUNbl KPUCTANIUYECKUX PELLETOK (aTOMHAs, MONEKYNSAPHAnA, MOHHAA, MeTaN/IMYecKas).
3aBUCUMOCTb GU3NYECKMX CBOMCTB BELLECTBA OT TMMNA KPUCTANI/IMYECKON pelleTKU. 3aBUCUMOCTb
XMMMYECKOMN aKTUBHOCTM BELLECTB OT BUAA XMMMUYECKOM CBA3M M TUNA KPUCTAN/IMYECKOM pPeLLeTKM.
Mpu4nHbI MHOroobpasma BeLecTs

TeopeTuueckoe obyyeHune

HomeHKnaTypa HEOpPraHMYeCKMX BELLECTB: Ha3BaHME BELLECTBA MCXO4A U3 UX XMMUYECKOMN GOopMy bl
NN COCTaBAEHNE XMMUYECKOW GOPMYbl MCXOAA U3 HA3BaHMA BELLECTBA NO MeXAYHApPOAHOM
(MIONAK) nnu TpnBManbHOM HOMEHKAATYpe.

PeweHne NpakTUYECKMX 3a[aHUIM NO KnaccudpuKaumm, HOMEHKAATYpe U XMMUYECKUM dopmynam
HEOPraHUYeCKUX BELLEeCTB Pa3/IMYHbIX KNaccoB (yrapHbl ras, yrneKucabli ras, aMMUak, raweHas
N3BECTb, HEraweHasa U3BeCTb, MUTbEBAA COAA U APYIUX): HA3bIBATb U COCTABAATb GOPMY/Ibl XUMUYECKUX
BELLEeCTB, onpeaenaTb NPUHALNEKHOCTb K K1accy.

NCTOYHUKM Xxmummyeckoit nHbopmaumm (cpeacts maccosor MHpopmaumm, cetb MIHTEpPHET 1 apyrue).
Monck MHGOPMALLMK MO Ha3BAHUAM, UAEHTUDUKATOPAM, CTPYKTYPHbIM Gopmynam

OK 02

Tema 3.2. dusnko-
XUMMYECKue
cBoMCTBa
HEeopraHMYecKnx
BELLECTB

OcHoBHOe copgepiKaHue

TeopeTuyeckoe obyueHue

MeTannsl. O6LLI,VIe ¢M3VI‘-I€CKME M XMMUYECKMe cBolcTBa meTannoB. Cnocobbi NONYy4YEHUA. 3HaueHue
METanNN0B N HemeTannoB B npupoae U XM3HEAEATE/IbHOCTU YesloBEKA U OPraHMU3MOB. KOppO3VIﬂ
METAaNNO0B: BUAbl KOPPO3UMNY, cnocobbl 3aWNTbl METANNIZIOB OT KOPPO3nUU

Hemetannol. O6wme ¢usnyeckme mM XMMUYECKME CBOWMCTBA HEMETaNNoB. TWUMNU4YHbIe CBOMCTBA
HemeTannos IV— VIl rpynn. Knaccndumkauma n HomeHKnaTypa CoeAMHEHUM HeMeTannos. KpyrosopoTbl
6MOreHHbIX 3/1eMEHTOB B NpMpoae

XMMMYECKME CBOIMCTBA OCHOBHbIX K/1aCCOB HEOPraHNMYeCKUX BelecTs (OKCMA0B, TMAPOKCMA0B, KUCIOT,
conen n ap.). 3aKOHOMEpPHOCTU B USMEHEHMUW CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COeANHEHN,
BbICLLUMX OKCUA0B U TMAPOKCMA0B

TeopeTuueckoe o6yqe|-| une

CocTaBnieHMe ypaBHEHUA XMMMUYECKMX PEeaKuMi C y4yacTMeM NPOCTbIX WU C/NOXHbIX HEOpPraHUYecKux
BELLECTB: METANZIOB M HEMETAN/IOB; OKCUAO0B METANZIOB, HEMETANNOB M aMPOTEPHbIX 3/1IEMEHTOB;
HEOPraHUYEeCKMX KUCNAOT, OCHOBAHWI U aMPOTEPHbIX TMAPOKCUAO0B; HEOPraHUYECKUX COJeN,
XapaKTepum3yoLWmMX UX CBOMCTBA.

OKO01
OK 02
MK 5.2
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PeweHne NpaKTUKO-OPMEHTUPOBAHHbBIX TEOPETUYECKMX 33a[aHUIMA Ha CBOWMCTBA, COCTaB, NONyYEHUE M
6e3onacHoe WCNO/Ab30BaHME BAXKHEWMWMX HEeOpraHMYecKMx BeLlecTB B ObiITy M MpaKTUYECKOMU
[eATeNbHOCTM YeNoBeKa

Tema 3.3. OcHoBHOe coaepiKaHue 2 OKO01
UpeHTndmKaumsa | labopaTopHble 3aHATUA 2 OK 02
HeopraHM4Yeckux |/labopaTtopHan paboTa «MaeHTUPUKALMA HEOPraHMYECKNX BELLECTBY. OKO04
BeL,ecTs PeweHne 3KCNepUMEHTANIbHbIX 33434y MO XMMWYECKMM CBOMCTBAM METAN/IOB M HemMeTansnos, No MK 5.2
pacno3HaBaHUIO U NONYYEHUIO COEAUHEHUA METANN0B U HEMETANNOB.
NaeHTUdMKaumMA HeopraHMYeCKUX BewecTB C WCNONAb30BaHWEM WX (GU3UKO-XMMWYECKUX CBOMCTB,
XapaKTepPHbIX KayeCTBEHHbIX peakuuih. KayecTBeHHble peakumm Ha cynbdat-, KapboHaT- u xnopua-
AHWOHbI, HA KAaTMOH aMMOHMUA
KoHTponbHasa .
CBoMCTBA HEOPraHMYECKUX BeLLecTB 2
pabora 2
Paspen 4. CTpoeHue M CBOICTBA OPraHUYEeCKUX BELLECTB 24
Tema 4.1. OcHoOBHOe coaepXKaHue 4 OKO01
Knaccudukaumsa, | Teopetmueckoe obyuenue 2
CTPOEHNE U MNoaBneHWe N pa3BUTUE OPTraHMYECKOM XMMUM KaK HayKu. NpeameT opraHmyeckomn xummn. Mecto u
HOMEeHK/aTypa 3HAYeHMe OPraHNYecKom XMMMM B CUCTEME ECTECTBEHHbIX HayK.
OpraHMYecKux XrMmun4yeckoe CTpoeHMe Kak MopAfoK coeguvHeHMA aTOMOB B MOJIEKY/ie COMNAacHO WX BAaNEeHTHOCTM.
BellecTs OCHOBHblE NONOXKEHUA TEOPUN XMMMUYECKOTO CTPOEHUA OpraHMYeckux coeamHenunin A.M. bytneposa.
YrnepoaHoln CKenet OpraHMYecKoM MONEeKyNbl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMMUYECKOro
CTpOeHMA Monekya. somepua n nsomepsl.
MoHAaTMe O JyHKUMOHANbHOM rpynne. Pagukan. T[puvHUMNBLI  KNacCUPUKaLMK  OpraHUYEeCcKUX
coeguMHeHMn. MexayHapoaHaa HOMEHKNATypa M MNPUHLMNObI  HOMEHKNATYpbl  OPraHWYecKux
coeguHeHnn. MoHATME 06 a3oTcogepKawmx coeauHeHuax, BMONOrMYecKM aKTUBHbIX BeLLecTBax
(yrneBopax, upax, 6enkax u Ap.), BbICOKOMOMEKYAAPHbIX COeAMHEHMAX (MOHOMep, NoAUMEp,
CTPYKTYPHOE 3BEHO)
MpaKTuyeckmne 3aHATUA 2

HomeHKnaTypa OpraHWYecKUx coeauHEeHUM OTAENbHbIX KNAcCoB (HACbIWEHHble, HEHACbIWEHHbIE W
apoMaTUYeCcKue yrn1eBoAopoabl, CNUPTbl, GEeHObI, anbAeruabl, KETOHbI, KAPOOHOBbIE KUCNOTbI U Ap.)
CoctaBneHMe MOJIHbIX U COKPALLEHHbIX CTPYKTYPHbIX GOPMYn OPraHWYeCKUX BELLeCTB OTAEe/bHbIX
KN1accoB, WCMONb3yA WX Ha3BaHUA MO CUCTEMATUYECKOW U TPUBMANIBHOW HOMEHKAAType (3TueH,
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aueTuneH, ravuepuH, deHon, dopmanbaerus, YKCycHas KWUCIoTa, FuuMH). PacyeTbl npocrteliwen
bopMybl OpraHMYECKO MONEKYbl, UCXOAS U3 SN1EMEHTHOrO cocTaBa (B %)

Tema 4.2.
CeolicTBa
OpraHMYecKkunx
coeanHeHnM

OcHOBHOe cogepXKaHue

12

TeopeTuyeckoe obyueHue

®OU3UKO-XMMUYECKME CBOWMCTBA OPraHUYECKMX COeAMHEHWM OTAeNbHbIX KaaccoB (ocobeHHoCTU
KNaccudUKaumm U HOMEHKIATYpbl BHYTPY KNacca; roOMOIOrMYeckuii pag n obwaa dopmyna; nsomepus;
dUn3nYecKme CBOMCTBA; XMMMUYECKME CBOMCTBA; CNOCO6LI NOMYyYEHUS):

— npeaenbHble YyrNeBoAopoabl (aNKaHbl U LMKAOANKaHbl). [OpeHne MeTaHa KaK OAWMH M3 OCHOBHbIX
WCTOYHWKOB TeN/a B MPOMbILLNEHHOCTM U BbITy. CBOMCTBA NPUPOAHbIX YINEBOAOPOAOB, HAXOXAEHME B
npupoAae 1 NPUMEHEHWNE aNKaHOB;

— HenpepgenbHble (anKeHbl, aNKMHbI W anKaguveHbl) U apomaTUyeckue yrnesogopoabl. [opeHue
aLeTU/IeHa KaK MCTOYHMK BbICOKOTEMMNEPATYPHOrO NIAMEHU A5 CBapKU U Pe3KM METa//IoB

— KMcnopogcoaep Kalime coeanHeHma (cnnpTbl U GeHosbl, KapbOHOBbIE KMCNOTbI U 3dUpPBLI, anbaernabl
N KETOHbl, XMpbl, yrnesodbl). MpaKkTUYECKOe MNPUMEHEHUEe 3TUNEHFNMKONA, FAuuepuHa, deHona.
MpumeHeHne ¢dopmanbaervaa, aueTanbAernaa, YKCYCHOW KUCAOTbl. Mbina Kak COMM  BbICLIMX
KapboHOBbIX KMCA0T. Motowue CBOMCTBA Mbina

— asoTcogepKalme coeauHeHWAa (aMMHbI M AMMHOKMCNOTbI, 6enku). BblcOKOMONEKyNspHble
coeauHeHun (CMHTeTMYecKMe M BUoNorMyeckn-akTuBHble). MoHOoMep, NoAMMEp, CTPYKTYPHOE 3BEHO.
Monnmepunsaums sTUAEHa Kak OCHOBHOE HanpaB/ieHWe ero UCMo/b30BaHUA.

FeHeTUYeCKan CBA3b MeXAY KacCaMn OpraHUYecKnx coeamHeHuim

MpaKTuyeckmne 3aHATUA

CBOMCTBA OPraHWYECKUX COeAMHEHUIN OTAENbHbIX KAAaccoB (TPMBMA/MbHAA WM MeXKAyHapoaHas
HOMEHKNATypa, XMMMUYECKME CBOMCTBA, CNOCOBbI NoNyYeHUs): npeaenbHble (anKaHbl U LMKN0A/KaHbl),
HenpeaenbHble (aNKeHbl, aNIKUHbI U aNKagueHbl) 1 apoMaTUUYECKUE YINeBOA0POAbI, CUPTLI U GEeHOoNbI,
KapboHOBble  KUCNOTbI M 3dMpbl, anbAerMabl WM KETOHbl, aMWUHbl M aMUHOKWUC/OTbI,
BbICOKOMO/IEKYNSipHblE COeAMHEHMA. 3aAaHMA Ha COCTaB/ieHMEe YPaBHEHWM XMMMUYECKUX peakumin c
y4YacTMeM OpraHUYecKnx BeLecTB Ha OCHOBAHUKN UX COCTaBa N CTPOEHMUSA

CoctaBnieHMe CXeM peakuui (B TOM 4Yucie MO NPenoXNKeHHbIM LLEeNoYKam MpeBpaLLeHnin),
XapaKTepPM3YOLNX XMMUYECKME CBOMCTBA OPraHNYECKUX COEAMHEHWNI OTAE/NbHbIX KNAcCcoB, CNOcobbl nxX
MOJSlyYEHUA W HA3BaHME OPraHUYECKUX COEAMHEHW MO TPUBMANBHOW WUAM  MEXAYHAPOLHOM
CUCTEMATMYECKOM HOMEHKNATYpE.

PelweHne nNpPaKTUKO-OPUEHTUPOBAHHbBIX TEOPETUYECKMX 33a[aHMM  HA CBOMCTBA OPraHUYECKMUX

OK 01
OK 02
OK 04
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coeam HEeHUM OTAEeNbHbIX KN1aCcCoB

NaboparopHas pabota

NabopaTtopHas paboTa “lMpeBpaLLeHMa OpraHMYECKUX BELLLECTB NPU HarpeBaHun'.
MonyyeHne aTUNEHA U U3yYeHMe ero CBOMCTB. MoaennpoBaHMe MOIEKY U XUMUYECKUX NPeBpaLLEeHN
Ha NpMMepe 3TaHa, 3STUNEHA, aLeTUNEHa U Ap.

Tema 4.3. OcHOBHOe€ coaepKaHue OK 01
NaeHTndumkauma TeopeTtuueckoe obyyeHue OK 02
OpraHndecknx BuoopraHuyeckme coeauHeHus. lpumeHeHne W 6Guonornyeckas ponb yrnesoaos. OKuMcAeHue OK 04
BELLECTB, MX YINeBOAOB — WCTOYHUK 3HEPrMMm »KMBbIX OpraHnsmos. O6nact NPUMEHEeHUA aMUHOKUCAOT. MK 5.4
3HaucHUe u MpespalleHna 6enkosB nNUIM B opraHusme. Buonormueckne yHKUMM 6enkos. Buonormyeckme
MPUMEHEHNE B GYHKLUMM KMPOB. POIb OpraHNYecKon Xummum B pelleHnmn npobaem NuLLeBoit 6e3onacHocTy
6biTOBO 1 Po/flb OPraHUYECcKON XMMUWM B pelleHUM npobrem sHepreTMHeckol 6e30macHOCT, B PasBUTUM
MPONSBOACTBEHHO | meanumHbI, CO3AaHMM HOBbIX MaTEPUANOB, HOBbIX MCTOYHWUKOB SHEPTUN (aNbTEPHATUBHBIE UCTOYHMKM
M AEATE/IBHOCTU sHeprum). ONacHOCTb BO3AENCTBMA HAa KMBble OPraHM3Mbl OPraHUYECKMX BeLLeCTB OTAE/bHbIX
HesI0BEeKa Knaccos (yrnesomopoapl, cnmpTbl, GEHOMbI, XOPOPraHMYeckne NPou3BOAHbIe, anbaernabl u ap.),

CMbIC/1 TOKa3aTena NnpeaenbHo A0NYCTUMOMN KOHLEeHTpaLmm

Na6opaTtopHble 3aHATUA

NabopaTtopHan paboTa: “UaeHTUDUKALMA OPraHUUYECKUX COEAMHEHNI OTAEbHbIX KlaccoB”

NaeHTUdMKALMA OPraHMYECKMX COeAMHEHWIN OTAENbHbIX KAaccoB (Ha npumepe anbAeruaos,

Kpaxmana, YKCyCHOM KUCNOTbl, BEAKOB U T.N.) C UCNONb30BAHNEM UX PUNKO-XMMUYECKUX CBOMCTB M

XapaKTEePHbIX KauyeCTBEHHbIX peakuui. [eHatypauma 6enka npu HarpesaHuu. LiBeTHble peakumm

6enkoB. BO3HMKHOBEHME aHANUTUYECKOrO CUrHaNa C TOYKM 3PEHUA XMMMUYECKMX MNPOLLecCOB Mpw

NPOTEKaHMM  KauyeCTBEHHOMN  peakuuu, MNO3BOAAIWEN  UAEHTUOULMPOBATbL  NPEeA/IONKEHHbIe

OpraHMyeckue BelLecTsa
KoHTponbHas CTPYKTYypa 1 CBOWCTBA OPraHNYeCcKMX BeLL,ecTs
pabora 3
Paspen 5. KuHeTMueckue n TepmoauHaMMUYECKME 3aKOHOMEPHOCTU NPOTEKaHMA XMMMUUYECKUX peaKuuii
CkopocTb OcHOBHOe€ coaepKaHue OKO01
XUMUYECKUX OK 02
peaxumi. TeopeTtuyeckoe obyueHue
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Xvmmnyeckoe CKOpOCTb peakuun, ee 3aBUCMMOCTb OT PaA3/INYHbIX GAKTOPOB: MPUPOAbI Pearnpyrolmnx BeLLecTs,
paBHOBeCKe KOHLLEHTPAUUM pearnpylowmx BeLLecTs, TemnepaTtypbl M NAOWAAN PEaAKUMOHHON MNOBEPXHOCTMU.
TennoBble 3QDEKTbl XMMUYECKMX PEAKLNIA. IK30- N SIHAOTEPMUYECKUNE, PEAKLINMN.
O6paTUMOCTb peakumin. XMMUYecKoe paBHOBECME M €ro CMELLeHWe noa, LeNCTBMEeM pPasnYHbIX
$aKTOpoB (KOHUEHTpauusa peareHToB WAW MNPOAYKTOB pPeakuuu, AaB/ieHue, TemnepaTtypa) ANs
CO34aHNA ONTUMA/IbHbBIX YCOBUI NPOTEKAHMA XMMUYECKMX npoueccoB. MpuHuun e LWaTtenve
MpaKTuyeckue 3aHATUA OKO01
PeweHne NPaKTUKO-OPMEHTMPOBAHHbLIX 33ZaHUMA Ha aHaAM3 GaKToOpOB, BAMAKOWMX HA M3MEHEeHue OK 02
CKOPOCTU XMMMUYECKOM peakumm, B T.4. C MO3MLUIA IKONOTMYECKN LenecoobpasHoro noseaeHus B 6bITy NKs5.4
N TPYA0BOM AEATENIbHOCTM B LLeNSAX COXPAHEHMS CBOEro 34,0P0BbA M OKPYKatoLWwer NPpUpoaHoM cpeabl.
PeweHne nNpPaKTUKO-OPMEHTUPOBAHHbLIX 334aHUIM Ha nNpuUMeHeHue npuHumna Jle-WaTtenbe pans
HaxXOXAEHUA HanpaBAEHUA CMeLWEeHUA pPaBHOBECUMA XMMWYECKOM peakuuMm M aHanu3 ¢GakTopos,
B/IMAIOLLMX HA CMELLEHNE XMMNYECKOro paBHOBECKA
Paspen 6. PacTsopbl
Tema 6.1. OcHoOBHOe coaepKaHue OK 01
MoHATHe O TeopeTtuueckoe obyyeHue OK 02
pacTeBopax PacTtBOpeHMe KaK OM3MKO-xMMHUYecKuiA npouecc. PactBopbl. Cnocobbl NpurotoBAeHUA pPacTBOPOB. OK 07
PactBopumocTb. MaccoBaa [f[0nA pacTBOpPeHHOro BewectBa. CMbICn NoKasaTenAa npeaenbHo
A0NYCTUMOW KOHLLEHTPALLMKN N ero UCNONb30BaHME B OLLEHKE 3KO0rn4eckom b6esonacHocTu.
MpaBuna sKonornyeckn uenecoobpasHoro nosefeHusa B ObITy U TPyAOBOW AEATENbHOCTM B LENAX
COXpaHEeHMA CBOEro 340POBbA M OKPYKAlOLWEN NPUPOAHOM cpeapbl; ONAaCHOCTb BO3AEMNCTBMA HA XKUBble
OpraHn3Mbl onpeaeneHHbIX BeLecTs.
PelweHne NpakTUKO-OPUEHTUPOBAHHbIX PACYETHbIX 334aHUI HA PacTBOPbI, UCNOb3yeMble B HbITOBON U
NpPoOn3BOACTBEHHOM AeATE/IbHOCTU Yel0BeKa
Tema 6.2. OcHOBHOe coaepKaHue OKO01
WccneposaHune Na6opaTtopHble 3aHATUA OK 02
CBOWCTB PacTBOPOB [ fla6opaTopHas paboTa «[1pUroToBAEHME PacTBOPOBY. OK 04
MpuroToBNEHWE PACTBOPOB 3343aHHOM (MaccoBoM, %) KOHUEHTPaLMK (C MPaKTUKO-OPUEHTUPOBAHHBIMM
BONpPOCaMu) 1 onpeaeneHne cpebl BOAHbIX PAacCTBOPOB.
PeweHwne 33434 Ha NPUroToBAEHME PaCcTBOPOB
MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHUue (coaeprKaHue NPUKAAAHOro moayns)
Paspen?. Xumusa B 6bITYy M NPOM3BOACTBEHHOM AEATE/IbHOCTU Ye/I0BEKaA OK 01
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Xvmuma B 6bITYy 1
NpPOW3BOACTBEHHO
M JesaTenbHOCTU
yesioBeKa

OcHOBHOe cogepXKaHue

TeopeTuueckoe obyuyeHune

HoBenlumne AOCTUNKEHUA XUMUYECKON HaYKM U XUMUYECKOM TeXHoIoruK. Posb xummn B obecneyeHmnm
3KONI0rMYECKOM, IHEePreTUYEeCcKoM 1M NULEeBoi 6e30nacHoOCTY, PasBUTUN MeduumHbl. [paBuna noucka
M aHanu3a XMMWUYECKOM WMHPOPMAUMM M3 Pas3ANYHbIX MCTOYHMKOB (HayyHas M y4yebHO-Hay4yHas
NuTepatypa, cpeacTsa MmaccoBoi MHGopmaumu, ceTb MHTepHeT)

OK 02
OK 04
OK 07
MNK5.4

MpaKTUyeckmne 3aHATUA 4
MOUCK M aHanNM3 KeMCcoB O NMPUMEHEHUU XMMMUYECKMX BELLECTB M TEXHONOrMW C ydyeTom byayuiein
npodeccMoHanbHOM  AeATeNbHOCTM NO  TemMaM:  BaXXHeWWue  CTpouTe/IbHble  MaTepuanbl,
KOHCTPYKLMOHHbIE MaTepuanbl, KpPacCKK, CTEKNO, KepamuKa, MaTepuanbl JNA  INEKTPOHUKMW,
HaHOMaTepuanbl, TEKCTU/IbHble BONOKHA, MWCTOYHUKU 3SHEPrnu, opraHn4eckme W MUHepanbHble
yao06peHun, NekapCTBeHHbIe BeW,ecTBa, ObITOBas XMMUA.

3awwmTa: MNpeactaBneHne pesynbTaToB pPeLLEHMA KENCOB B opmMe MUHU-A0KNAL4A C Npe3eHTalLnen
MpomerKyTouHan aTTecTayua no aucumnavHe (3aver) 2
Bcero 72
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3. YCNOBUA PEA/I3ALUU NPOrPAMMDbI OBLLLEEOEPA3OBATE/IbHOW AUCLUN/IUHDI

3.1. Tpe6oBaHMA K MMHUMANIbHOMY MaTepuabHO-TEXHUYECKOMy obecneueHuto

OnAa  peanusaumm nNporpaMmmbl  AUCUMUMNHBL - OOMKHbI  ObITb  NpeaycMOTpPeHbI
cnepyolime cneuuyanbHble MOMeELWeHUA: y4ebHbi KabuHeT xumuu n/man yyebHol
Xnmmyeckon nabopatopun.

O6opypoBaHue yuyebHoro KabuHeta (HarnagHble nocobua):  Habopbl
LUAPOCTEPXKHEBBLIX MOAENIEN MONEKYN, MOLENN KPUCTANIMYECKUX PELLETOK, KOMIEKLUU
MPOCTbIX U CNOXHbIX BELLECTB /UM KONEKLUUN NOMMEPOB; KONNEKLMA TOPHbIX MOpoa, 1
MUHepanos, Tabanua MeHaeneeBa, yyebHble ¢uabmbl, UMPpoBble 0bpasoBaTeNbHblE
pecypcbl.

TexHuyeckue cpeacrTsa obyuyeHUA: KOMMNbIOTEP C YCTPOMCTBAMU BOCNPOU3BEAEHMSA
3BYKa, NPUHTEP, MYNbTUMEANA-MPOEKTOP C SKPAHOM, MyAbTUMEAMNHAA O0CKa, YKa3Ka-
npeseHTep oA Npe3eHTauumn.

O6opyaoBaHue nabopatopum u pabounx mect nabopatopmumn: MeH3ypKu, NUNETKU-
KanenbHUUbl, TEPMOMETPbI, MUKPOCKOMN, Aynbl, NpeaAMeTHble M MOKPOBHbIE CTEKANA],
NAaHLWeEeTbl ANA Kane/bHbIX peakumin, puabTpoBanbHaa bymara, NPoOMbIBa/IKM, CTEKNAHHbIE
NPobupKKN, pesnHoBblie NPOOKM, GOHAPUKKU, HAbOp PeaKkTUBOB, CTEKNAHHbIE MNANIOYKMY,
WTaTMBbl AN8 NpPobUPOK; MepHble UWAMHAOPbLI, BOPOHKU CTEK/NAHHbIE, BOPOHKM
AenutenoHole unnmHagpudeckme (50-100 mn), cTynku ¢ nectukom, ¢apdopoBbie YallKW,
NUHLETbl, GUAbTPbl OyMarkHble, BaTa, Map/A, 4YacoBble CTEKNa, 3NEKTPONIUTKM,
NabopaTopHble WTaTUBbI, CMUPTOBbIE TOPEJSIKK, CNUYKKU, NpUbop ANA NoayyeHuA rasos
(v npobupKka c rasooTBoAHOM TPYOKOW), Aeprkatenu Ana NPoOOUPOK, CKASHKU ANs
XPaHEHUA PEaKTMBOB, Pa3faTOYHble JIOTKU; XMMMYecKne ctakaHbl (50, 100 u 200 mn);
lINaTeNu; NUHLETbI; TUTeNibHble WKUNLUbI; CeKyHAOMepbI (Talimepbl), mepHblie NPobUpKK
(Ha 10-20 mn) 1 mepHble Konbbl (25, 50, 100 1 200 mn), BoasaHas 6aHa (Mam TepmocTaT),
CTEKNAHHbIE NAaN0YKN; KOHMYECKMNe Konbbl ana TutposaHua (50 n 100 mn); MHANMKATOPHbIE
NONOCKU AnAa onpeaenenHna pH u CTaHAApPTHAA WMHOMKATOPHAA LWKaNa; YHUBEPCANbHbIN
nHAMKaTop; nunetkn Ha 1, 10, 50 mn (Mam pgosatopbl Ha 1, 5 n 10 mn), 6lopeTkn ans
TUTPOBAHUA, MeAULUMHCKMEe wnpuubl Ha 100-150 mn, nabopatopHble u/vam
aHanTUYeCcKme Becbl, pH-meTpbl, CywnnbHbIM WKad, u ap. nabopatopHoe obopyaoBaHume.

3.2. UHdopmaumoHHOe obecneyeHne peanunsalmm Nnporpammbl

1. [Ona peanusauymn nporpammbl 6mMbAMOTEYHBbIM GOHA 0bpasoBaTeENbHOM
OpraHusauuMm [OJ/IKEH WMMETb MeyaTHble W/UAM INEKTPOHHble 0bpasoBaTenbHble |
MHPOPMALMOHHbIE pecypcbl, pPEKOMEHA0BAHHbIE ana MCNO/Ib30BaHUA B
obpa3oBaTeNIbHOM NpoLecce, He cTapwe 5 1eT ¢ MOMeHTa U3aaHus.
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2. PekomeHayemble neyaTHble M34aHMA MO peanmsaunm obueobpasoBaTenbHOM
ONCUMNANHBI  NpeacTaBAeHbl B  METOAMYECKUX pPeKOMeHZAuMAX no  OopraHusauum
obyyeHus.

OcHoOBHbIe NeYyaTHble U3aaHuA
1. AHduHoreHoBa, N. B. Xumua: yyebHUK M NpPaKTUKym AnA cpepHero
npodeccmoHanbHoro obpasosaHua / WU. B. AHpuHoreHosa, A. B. Babkos, B. A.
MNonkoB. — 2-e n3a., ucnp. n gon. — Mocksa: U3gatenbctso HOpanTt, 2022. — 291 c.

2. LUleronmnxmnHa, H. A. Obwas xumua: yyebHuk gns CNO / H. A.
LLleronnxuHa, /1. B. MuHaesckaa. — CaHKT-lNeTepbypr: /laHb, 2021. — 164 c.

3. Hukonbckmn, A. B. Xvmua: y4yebHUK WM NPAKTUKYM AnA cpeaHero
npodeccmoHanbHoro obpasosaHus / A. b. HuKkonbckuiA, A. B. CysopoB. — 2-e unsg,,
nepepab. n gpon. — Mocksa: N3gatenbctso HOpanT, 2022. — 507 c.

4. Xumums: yuebHUK ans cpegHero npodpeccnoHanbHoro obpasosaHuma / 0.
A. Nebepes, I'. H. dapees, A. M. Tonybes, B. H. LLlanosan; noag obwen pegakuuen I.
H. ®apeeBa. — 2-e u3a., nepepab. n gon. — MockBa: M3gaTtenbctso HOpanT, 2022.
—431c.

5. KanyctuHa A. A., XanbyeHko W. T., JinbaHos B. B. O6wasn n HeopraHMyecKkasa Xumms.
Mpaktukym / A. A. KanyctuHa, W. T. XanbueHko, B.B. /InbaHos — CaHKT-MeTepbypr:
NaHb, 2020. — 152 c.

AononHutenbHble NCTOYHUKU

1. Xumuma. 10 Knacc. YrnybnéHHbiii ypoBeHb : yyebHuk/ B.B. EpemuH,
H.E. Ky3abmeHKo, B.U. TepeHun, A.A. ipo3gos, B.B. J/lyHuH; nog pea. B.B. J/lyHuHa. —
M.: NMpoceeuweHue, 2022. — 446, [2] c.: nn.

2. Xumuma. 11 Knacc. YrnybnéHHblid ypoBeHb : yyebHuk/ B.B. EpeMuH,
H.E. Kysbmenko, A.A. [dpo3pos, B.B.JlyHuH; nop pea. B.B.JlyHuHa. — M.:
Mpocselienmne, 2022. — 478, [2] c.: un.

3. Xumua. YrnybneHHbin yposeHb. 10—11 Knaccol: paboyasa nporpamma K
i YMK B.B. JlyHuHa: ydyebHO-meToamyeckoe nocobue / B.B. EpemuH,
A.A. Opo3aos, U.B. EpemuHa, 3.10. Kepumos. — M.: poda, 2017. — 324, [1] c.
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4. KOHTPOJ1b U OLLEHKA PE3Y/IbTATOB OCBOEHWUA OBLLEOEPA3OBATE/IbHOMN

ANCL,

UMNJINHbI

KOHTpOﬂb M OUEHKa pe3ysibTaToB O6y‘-IEHMFI OCyLecTBnAEeTCA npenogaBartesiem B

npolecce NpoBeaeHNA NPaKTUYECKUX 3aHATUI N nabopaTopHbix pPaboT, TecTMpoBaHUA, a

TaKXe

BbIMOJ/IHEHUA

obyyatowmmmcs

MHOMBUAYANbHbIX

3a4aHuUi,  NpPOEKTOB,

nccnenoBaHUin. PesynbTaTbl 06y4yeHMA onpeaensatoT, YTo obydyatowmecs O0/KHbI 3HATD,

NOHUMATb U AEMOHCTPUNPOBATL NO 3aBeplIEHNN N3Yy4HEHNA ANCUUNSTNHDI.

Ona  ¢dopmmpoBaHus,

KOHTPONA U OLEHKM pe3ynbTaTOB OCBOEHMA y4vyebHOM

ANCUnNnNInHbI NCNONb3yeTCA CUCTEMA OLUEHOYHbIX N\E‘pOﬂpMHTMVI, npeacrasndaroLlan cobon

KOMMNAEKC Y4ebHbIX MeponpuaTUn,

CornacoBaHHbIX C pe3y/bTaTaMM O6y‘-IeHMFI n

chopmynnpoBaHHbix ¢ yyetom OFOC COO (npeameTHbie pe3ynbTaTbl N0 AUCUUNAUHE) U

droc cno.
Ne | OK/MK | Moaynb/Pa3gen/Tema Pe3synbtaT 06yueHua TUNbl OLLEHOYHbIX MepPonpPUATUIA
I OcHOBHOe coaepXKaHue
1 dopmynmnposartb
Paspgen 1. OcHOBbI
6a3oBble NOHATUA U
CTPOEeHuA BelLecTBa
3aKOHbI XMMUMn
1.1 | OKO1 CTpoeHue aTomos Coctasnatb xummyeckne |1. Tect «CTpoeHmne aTomos
XUMUYECKUX 3NEMEHTOB |HOPMYNbl COEAUHEHUN B | XMMUYECKUX SNEMEHTOB U
M NpMpoaa XMMMYECKOMN |COOTBETCTBUM CO npupoaa XMMUYECKON CBA3NY.
CBA3MU CTeNneHblo OKNCNEHNA 2. 3a4aum Ha cocTaBaeHue
XUMUYECKUX SINEMEHTOB, |XMMUYECKUX dopMyn
NCXOAOA U3 BAaJIEHTHOCTM U |ABYXaTOMHbIX COEAUHEHUI
3NEKTPOoOTPULATENBHOCTU |(OKCMA0B, Cynbduaos, rmapmuaos
nT.m).
3. 3a4aHuMA Ha NCNonb3oBaHue
XUMWYECKOM CUMBOJTUKU U
Ha3BaHWI coeaNUHEHUIN NO
HOMEHK/IaType MeXAyHapoAaHOro
COH03a TEOPETUUECKOM U
NPUKAAGHON XUMUU U
TPUBMANIbHbIX HA3BaHWUN oA
COCTaB/IEHMA XMMUYECKNX
dbopMyn ABYXaTOMHbIX
coeguHeHnn (OKCMaos,
cynbdnaos, rmapuaos v T.0.) U
APYrMX HeopraHMYeCcKnx
CoeAMHEHNI OTAENbHbIX KNaccoB
1.2 | OKO01 Mepuogmyecknin 3akoH |XapaKTepum3oBaTb 1. Tect «MeTannuyeckue /
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OK/MNK

Mopaynb/Paspen/Tema

Pe3ynbTtat 06yyeHun

TuNbl OLLEHOYHbIX MeponpPUATUIA

OK 02

n Tabnuua A.U.
MeHaeneesa

XMMMUYECKUE 3/IEMEHTDI B
COOTBETCTBMMU C UX
NONOXKEHNEM B
nepuoanyecKkomn cucteme
XMMMUYECKUX 2IEMEHTOB
O.N. MeHpeneeBa

HemeTannM4yeckne CBOMCTBA,
3/IeKTPOOTPULLATENBHOCTb U
CPOACTBO K 3/1EKTPOHY
XMMUYECKUX 2IEMEHTOB B
COOTBETCTBME C UX INEKTPOHHbIM
CTPOEHMEeM U NOJIOKEHUeM B
nepnoanyecKomn cucteme
XMMUYECKUX anemenTos [.U.
MeHaeneesa».

2. MNpakTuyeckue 3agaHuA Ha
YCTaHOB/EHME CBA3M MeXay
CTpOEHMeM aTOMOB XUMUYECKUX
3/IeMEeHTOB U NepmoanyecKnum
M3MeHeHMeM CBOMCTB
XUMUYECKUX IN1EeMEHTOB U UX
coeguHEHNN B COOTBETCTBUM C
nonoxeHnem Meprogmnyeckomn
cucrteme.

3. MpaKTUKO-OpNEeHTUPOBaAHHbIE
TeopeTnyeckme 3aaHMA Ha
XapaKTepm3aLmio XMMUYECKMX
anemeHToB: «MeTannnyeckue /
HemMeTaNNM4YecKkne CBOMCTBA,
3/IeKTPOOTPULLATENBHOCTb U
CPOACTBO K 3/1EKTPOHY
XMMUYECKUX 3IN1EMEHTOB B
COOTBETCTBME C UX INEKTPOHHbIM
CTPOEHMEM U NOJIOXKEHUEM B
nepuoanYecKomn cucteme
XUMUYECKUX INEMEHTOB

O.U. MeHaeneea»

Paspen 2. Xumunuyeckume
peakuuu

XapakTepusoBaTtb TUMbI
XMMUUYECKUX peaKumni

KoHTponbHasa pabota
«CTpoeHue BeLLecTBa U
XUMUYECKUEe peaKkuumn»

2.1

OKO01
OK 04

Trnnbl XMUYECKNX
peakuum

CocTaBnAtb peakuum
coefiMHeHus,
pa3noxeHua, obmeHa,
3ameLleHus,
OKUCAUTENIBHO-
BOCCTaHOBUTE/IbHbIE

1. 3agaym Ha cocTaBneHue
YPaBHEHUM peaKkumit:

— COeANHEHNA, 3aMeLLEeHNS,
pa3noxeHusa, obmeHa;

— OKUCUTENbHO-
BOCCTAHOBUTE/IbHbIX PEaKLUI C
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OK/MNK

Mopaynb/Paspen/Tema

Pe3ynbTtat 06yyeHun

TuNbl OLLEHOYHbIX MeponpPUATUIA

peakunmn

Mcnonb3oBaHMEM MeToAa
3/1eKTPOHHOro 6anaHca.

2. 3apa4m Ha pacyeT maccol
BeLlecTBa uan obbéma

ra3oB MO U3BECTHOMY KOINYECTBY

BELLEeCcTBa, Macce Uan oobvémy
OZHOr0 13 Y4aCTBYOLLNX B
peaKkLnmn BeLLECTB; PACYETbI
maccbl (06bEMa, KonmyecTsa
BELLEeCTBa) NPOAYKTOB peaKkLmu,
€CNU OfIHO U3 BeLLecTB umeet
npumecm

2.2

JNeKTponuTnUYecKas
auccoumaums U MOHHbIM
obmeH

CocTaBnaTb ypaBHEHUSA
XMMMUYECKUX peaKkLmnn
MOHHOro obmeHa ¢
yyactmem
HeopraHNYecKux BeLLecTs

1. 3agaHunA Ha cocTaBaeHue
MOJIEKYNSAPHbIX U MOHHbIX
peakuuit c y4acTMem KUC/OoT,
OCHOBaHUM 1 conen,
YCTAHOB/IEHME U3MEHEHNSA
KMCNOTHOCTU cpeabl

2. NabopaTtopHan paboTa "Tunbl
XMMMUYECKUX peaKkLmnin'

Paspen 3. CtpoeHue u
CBOIACTBA
HeopraHU4ecKmnx
BeLLecTB

UccnepoBaTtb cTpoeHUe U
cBOiiCTBa
HeopraHM4YeCKUx BeLLecTs

KoHTposbHaA paboTta
«CBOMCTBA HEOPraHMYECKUX
BeL,ecTs»
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OK/MNK

Mopaynb/Paspen/Tema

Pe3ynbTtat 06yyeHun

TuNbl OLLEHOYHbIX MeponpPUATUIA

3.1

OK 01

Knaccnoumkaums,
HOMeHKANaTypa u
CTpoeHune
HeopraHM4YecKnx
BeLLecTs

KnaccudpuumposaTtb
HeopraHuyeckune
BELL,eCTBa B COOTBETCTBUMU
C UX CTPOEHMEM

1. Tect «<HomeHKNaTypa u
Ha3BaHWe HeoOpPraHMYeCcKnx
BELLLECTB MCXOAA U3 UX
XUMKn4yeckoi Gopmynbl nnu
COCTaB/IeHME XMMUYECKOMN
dopmynbl UcxoaA U3 Ha3BaHUA
BELLECTBA NO MeXAYHapoAHOM
WUAN TPUBMANBHOM
HOMEHKNaType».

2. 3343a4M Ha pacyeT MaccoBOW
[oan (Maccbl) XMMUYECKOTO
anemeHTa (coegnHeHun) B
moseryne (cmecm).

3. MNpakTnyeckne 3agaHma no
KnaccmduKaumm, HOMeHKNaType U
XMMMYECKUM popmynam
HEeopraHMYeCcKMx BeL,ecTs
Pa3/IMYHbIX KACCOoB.

4. [paKTMyeckune 3agaHna Ha
onpeaeneHne XMMNYEeCKon
aKTMBHOCTW BELLECTB B
3aBMCMMOCTM BUAA XMMUYECKOM
CBA3WN U TUNA KPUCTANNYECKOM
peLueTKu

3.2

OK 01
OK 02
MNK5.2

dusnKo-xmmunyeckme
cBoOMCTBa
HeopraHM4eckunx
BelLecTs

YcTaHaBAmBaTb
3aBMCUMOCTb PU3NKO-
XUMMUYECKUX CBOMNCTB
HeopraHMYeCKNx BELLECTB
OT CTPOEHMS aTOMOB U
MOJIEKY/, @ TaK¥e Tuna
KpUCTannmyeckom
peLleTKkn

1. Tect «OcobeHHOCTH
XMMMUYECKUX CBOMCTB OKCUAOB,
KMCNOT, OCHOBaHMN, amdOTepPHbIX
r’MAPOKCUAOB U CONENY.

2. 3a4aHK1A Ha coCcTaBneHue
YPaBHEHUIM XUMUYECKNX PeaKL MU
C y4aCTMeM NPOCTbIX U CIOKHbIX
HeopraHU4YeCcKnx BeLLECTB:
OKCWA0B METasN/I0B, HEMETAN/N0B
M am@OoTEPHbIX 3/1IEMEHTOB;
HEeopPraHNYeCKUX KUC/OT,
OCHOBAHMIN U aMbOTEPHbIX
r’MAPOKCNA0B, HEOPraHUYECKNX
CONEN, XapaKTePUIYIOLNX NUX
CBOMCTBA W CNOCODObI NONYyYEeHMUA.
3. MpaKTUKO-OPUEHTUPOBAHHbIE
TeopeTUYecKkue 3a4aHuA Ha
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OK/MNK

Mopaynb/Paspen/Tema

Pe3ynbTtat 06yyeHun

TuNbl OLLEHOYHbIX MeponpPUATUIA

CBOMCTBA U nony4vyeHume
HeopraHn4yecKmnx seLlecrts

3.3

OK 01
OK 02
OK 04
MK 5.2

NaeHTndmkauma
HeopraHM4Yecknx
BeLLecTs

UccnepgoBaTb
KauyeCTBEHHble peaKkuum
HeOopraHM4YeCcKMX BELLECTB

1. NpaKTUKO-OpPUEHTUPOBAHHbIE
334aHM1A N0 COCTaBAEHUIO
XMMUNYECKUX PeaKLUi C yd4acTuem
HEeOopPraHNYeCKNX BELLECTB,
MCNONb3YEMbIX 4N1A NX
MAEHTUDMKALUN.
2.1abopaTopHas paboTa:
“UpeHTndmkauma
HeopraHM4ecknx sewects”

Paspen 4. CtpoeHue m
CBOMCTBA OpPraHUYecKux
BeLlecTs

UccnepoBatb CTpoeHue un
cBoOiiCTBa OpraHN4YeCcKux
Bewecrs

KoHTponbHaa paboTa
«CTpoeHue u cBOMUCTBa
OpPraHUYecKuX BeLLLeCcTB»

4.1

OKO01

Knaccnoumkaums,
CTpoeHue u
HOMEHKNaTypa
OpPraHWYeCcKnX BeLLLeCTB

KnaccudpuumposaTtb
OpraHuyYeckue BelLecTBa B
COOTBETCTBMM C UX
CTpoeHMEM

1. 3apgaHnA Ha cocTaBsieHne
Ha3BaHWUM OPraHNYeCcKmx
coeguHEHNN NO TPUBMANIbHOMN
AN MeXKAYHAPOAHOM
CUCTEMATMYECKOM HOMEHKNATYpe.
2. 3a4aHKMA Ha coCcTaBneHue
MOJIHBIX M COKPALLLEHHbIX
CTPYKTYPHbIX dopmyn
OpraHUYecKnx BeLLecTs
OTAENbHbIX KNaCCOoB.

3. 3a4aum Ha onpegenexHue
npocrenwen popmynbi
OpraHNUYeCcKoM MONEKY/bl, UCXOAA
M3 31eMeHTHOro cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHNYECKNX
coeanHeHn"

YcTaHaBAmBaTb
3aBMCUMOCTb GU3UKO-
XUMMUYECKUX CBOMNCTB
OpraHUYeCcKnX BeLWECTB OT
CTPOEHUA MOSIEKY

1. 3agaHunA Ha cocTaBsieHMe
YPaBHEHWI XMMUYECKNX PeaKLmit
C y4acTMem opraHnyecKmx
BELLECTB HAa OCHOBAHWUM UX
COCTaBa M CTPOEHMA.

2. 3a4aHuA Ha cocTaBaeHmne
YPaBHEHUM XMMUYECKUX peaKkLumit,
WUNNOCTPUPYIOLLNX XMMUYECKNE
CBOWCTBA C y4€TOM MeXaHM3MOB
NPOTEKAHMA AaHHbIX PEAKLUMN U
reHeTU4eCKom CBA3M
OpraHUYeCKUX BELLECTB PA3HbIX
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Ne | OK/MK | Moaynb/Pa3agen/Tema Pe3ynbrat 06yyeHna | TUnbl OLLEHOUYHbIX MEepPOoNpPUATUIA
KNnaccos.
3. PacueTHble 3agaumn no
YPaBHEHUAM peaKLnit C ydacTnem
OpraHMYecKux BeLecTs.
4. NabopaTopHan paboTa
“MpeBpalLeHma opraHNYecKnx
BELLEeCTB Npu HarpesaHun"
43 | OKO01 NaeHTndMKauma UccnepoBaTb 1.MpaKTUKO-OprUeHTUPOBaAHHbIE
OK 02 OpraHUYecKux BeLLecTB, |KayeCTBEeHHble peakumMn |3a4aHuA NO COCTaBIEHUIO
OK 04 MX 3HaYeHne U OpraHnyecknx XMMMUYECKUX PeAKLNIM C y4acTUem
MNK5.4 NPUMeHeHue B 6bITOBOM [COeAMHEHUIM OTAENbHbBIX |OpraHUYECKMX BELLECTB, B T.4Y.
M NPON3BOACTBEHHOM Knaccos MCNONb3yeMbIX ONA UX
0eATeNbHOCTU YenoBeKa naeHTMdrKaumm B bbITy n
NPOMbILLIEHHOCTW.
2.1abopaTopHas paboTa:
“NpeHTndMKaLMa opraHNYecKmx
COeANHEHWN OTAENbHbIX Knaccos”
5 Paspen 5. Xapaktepusosatb
KuHeTtnuyeckue n BIMAHUE PA3/IUYHbIX
TepmoamMHamuyeckme |PpakTopos Ha paBHOBecue
3aKOHOMEpPHOCTU M CKOPOCTb XUMUYECKUX
NpPoTeKaHuA peaKuuii
XMMUYECKUX peaKuui
5 | OKO01 CKOpPOCTb XMMUNYECKUX  [XapaKTepun3osaTb MpaKTUKO-OpUEHTUPOBAHHbIE
OK 02 peakumMn. XUMMUYECKOE |BAMAHME KOHUEHTPAUMN |TEOpPETUYECKUE 3a4aHNA Ha
NK5.4 paBHOBecHe pearnpyowmx BewecTs U (aHanmns ¢pakTopos, BANAIOLWMX Ha
TemnepaTypbl HA CKOPOCTb |M3MEHEHNE CKOPOCTU
XMMMUYECKUX peaKLmi XMMMUYECKOM peakumu. MNMpakTmnko-
XapaKTepu3oBaTb OpPUEHTUPOBaAHHbIE 334aHMA Ha
B/INAHNE N3SMEHEHUA npumeHeHwne npuHuuna Jfle-
KOHUEeHTpaumu Bewects, |LLaTtenbe ana HaxoxaeHuA
peakumun cpeabl U HanpaBneHuA CMeLLeHnA
Temnepartypsbl Ha paBHOBECUA XMMNYECKOM
CMeLLeHNEe XMMUYECKOro  |peakLmmn n aHanns Gpaktopos,
paBHoBecuA B/IMAIOLLUNX HA CMeLLeHne
XMMUYECKOro paBHOBeCUsA
6 UcchepoBatb UCTUHHbDIE

Paspgen 6. Pactsopbl

pacTBopbi € 3a4aHHbIMU
XapaKTepucTMKamm
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Ne | OK/MK | Moaynb/Pa3agen/Tema Pe3ynbrat 06yyeHna | TUnbl OLLEHOUYHbIX MEepPOoNpPUATUIA
6.1 | OKO01 NoHATHe o0 pacTBOpax Pasnunyatb UCTUHHbIE 1. 3a4a4mM Ha npuroTosaeHme
OK 02 pacTsopbl pacTBOpPOB.
2. NpaKTNUKO-OpUEHTUPOBAHHbIE
pacyeTHble 3a4aHMA Ha
AMCMNepCHble CUCTEMDI,
Mcnosnb3lyemble B 6bITOBOM U
NpoM3BOACTBEHHOM
OEATeNIbHOCTM YeioBeKa
6.2 | OK01 UccnepoBaHume ceolicte |MccnenoBatb pusmKo- NabopaTtopHan paboTa
OK 04 pacTBopoOB XMMUYECKME CBONCTBA “MpuroTtoBneHne pactsopos”
WUCTUHHbIX PacTBOPOB

Il | NpodeccmoHanbHO-OpUEHTUPOBAHHOE coaep KaHUue (coaepKaHue NPUKNAZHOIo MoayAns)

7 Pasgen 7. OueHuBaTb nocneacTsua |3awuTa Keica (c yuetom
Xumusa B 6biTy 1 6bITOBOI U 6yaywen npodpeccmoHanbHOM
NPou3BOACTBEHHOM NPoU3BOACTBEHHOM BeATeNbHOCTH)

AEATeNbHOCTH AEeATeNbHOCTU YenoBeKa C

yenoBeKa NO3MLMNA 3KONIOTMYECKOMN

6e3onacHocTH

OK 01 Xvmuma B 6bITYy 1 OueHuBaTtb nocneactsus |Kewc (c yyetom byayuiei
OK 02 NpoOn3BOACTBEHHOW 6bITOBOW U npodeccMoHanbHom
OKO04 0eATeNbHOCTUN YeN0BeKa |MPON3BOACTBEHHOM [eATenbHOCTH)
OK 07 OEeATeNIbHOCTM YenoBeKa ¢ |[Bo3MOoXKHble TeMbl KEMCOB:
NMK5.4 nosununii akonormyecko |1. MNoTtenneHune Kanmarta u

be3onacHoCTH

BbICBODOOXKAEHME ra30BbIX
rTMAPaToB CO AHA OKeaHa.

2. byaywue matepuanbl gna asua-
, MALlWMHO- 1 NpMBOPOCTPOEHMUA.
3. HoBble maTepuanbl ANA
COJTHEYHbIX baTapeli.

4. JlekapcTBa Ha OCHOBE
pacTuUTe/IbHbIX MpenapaToB
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