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Paboyas nporpamma Mo o6Lieo6pa3oBaTelbHON YyyebHO AaucumnamHe OAB 08  «Xumus»
pa3paboTaHa Ha OCHOBE:

- Mprkasa MwuHucTepcTBa 06pasoBaHuA U Haykum Poccum ot 17.05.2012 Ne 413 «O6
YTBEPXAEHUN  (heflepalbHOTO  rocyAapCTBEHHOro  06pa3oBaTeNlbHOro  CTaHfapra CpefHero  o6Liero
06pa3oBaHUs»;

- Mpukasa MuHucTepcTBa npocseweHns Poccun ot 12.08.2022 Ne 732 «O BHeceHWM
M3MEHeHWI B (heflepanibHblii TOCYAapPCTBEHHBIV 06pa3oBaTebHbI CTaH4apT cpefHero obLiero obpasoBaHus,
YTBEPXK/AEHHbI Npukasom MunHobpHayku P® o1 17.05.2012 No 413»;

- npuvkasa MuHobpHaykn Poccum oT 09.12.2016 N 1568 «O6 yTBepXaeHUW (efepasibHOro
rocyfapCTBEHHOro 06pa3oBaTeNbHOro  CTaHAapTa CpefHero  Mpog)ecCMOHaIbHOro  06pa3oBaHuMs Mo
cneypanbHocTn 23.02.07 TexHWMYecKoe O06CNY)KMBaHME W PEMOHT ABuraTesieil, CUCTeM W arperaros
aBTOMObUNen» (3apernctpupoBaHo B MuHiocTe Poccnn 26.12.2016 N 44946);

- Mpukasa MuHucTepcTBa npocselleHns PO o1 1 ceHTsopa 2022 r. N 796 «O BHeceHMU
M3MeHEHW B (hefiepasibHble rOCYAapCTBEHHble 06pa3oBaTe/ibHble CTaHAAPTbl CPefHero NpofeccMoHabHOro
06pa3oBaHU»;

- Mpukasa MuHKcTepcTBa NpoceelleHns PO oT 28 asrycta 2020 r. Ne 442 «O6 yTBEpPXAEHUM
Mopsgka  opraHM3auMM M OCYLLUECTB/IEHMS  006pa3oBaTeNlbHOM — [eATeNIbHOCTM MO OCHOBHbIM
obLieobpa3oBaTe/lbHbIM NporpaMMamM - 06pa3oBaTe/lbHbIM MPorpaMmMaM HavasbHOro 0O6LLero, OCHOBHOIO
06LLero n cpegHero o6Liero 06pasoBaHNs»;

- PacnopsbkeHns MuHucTepcTBa npocsewieHnss Poccum ot 30.04.2021 Ne P-98 «O6
yTBepXaeHnn KoHuenummn npenosasaHns 06LLe06pa3oBaTe/ibHbIX AUCLMMIMH C YYETOM NpPOogeCcCUOHaNbHOM
Harnpas/IeHHOCTV NPOrpamMM CpesfHero npoMeccuoHabHOro 06pa3oBaHMs, peasn3yeMblX Ha 6a3e OCHOBHOIO
06Lero o6pasoBaHNs»;

- Mpukasa MuHucTepcTBa npocselleHns Poccun ot 24.08.2022 Ne 762 (pes. ot 20.12.2022)
«O6 yTBepxAeHWM [lopsgka opraHusauMm W OCYLLECTB/IEHUS 06pa30BaTe/lbHON  [eATeNlbHOCTW Mo
06pa3oBaTe/ibHbIM MporpamMmMam CpefHero npogecCoHasIbHOro 06pa3oBaHKs»;

- Mprkasa MuHUcTepcTBa NpocselleHits Poccun ot 18.05.2023 N 371 (pea. ot 19.03.2024)
«006 yTBEPXAEHNM (hefiepasibHON 06pa30BaTENbHON MPOrpamMmMbl CPpeJHEro 06LLEro 06pa3oBaHM»;

- PacnopsbkeHnsi [lenaptameHTa MpogecCMOHaNbHOIO 06pa3oBaHns TOMCKOM 06nactT OT
13.02.2023 Ne71 «O BHeApeHUM MEeTOAMK MpenofaBaHUs 00L1e06pa3oBaTe/lbHbIX AUCLUUMANH C YYETOM
NPOQEeCcCMOHa/IbHON HanpaBIeHHOCTU NPOorpaMM MNpog)ecCUoHaIbHOro 06pasoBaHus, peaindyeMblX Ha 6ase
OCHOBHOro 06Llero 06pa3oBaHWs B pamkax efepasbHOro npoekta «CoBpeMeHHas LUKOna», B
npoeccuoHanbHbIX 06pa30BaTe/IbHbIX OpraHu3aLmsax TOMCKoi 06nactu B 2023 rofy»;

- MpumMepHoOl nporpammbl  06LLe06pa3oBaTeNlbHOM  y4ebHOW  AUCUUNANHBL  «XUMUSA» 418
NpoeccMoHaIbHbIX 00pa3oBaTe/lbHbIX OpraHvsauuii, YTBepXKAeHHOM Ha 3acefaHun CoBeTa MO OLEHKe
KayecTBa MPUMEPHbIX paboumx nporpamMm 06LLe06pa3oBaTe/lbHOMO W COLMAIbHO-TYMaHUTapHOrO LIMK/OB
cpefHero npogeccroHasibHOro  obpasoBaHns  npu  defepalbHOM  rOCYAapCTBEHHOM — GHOAXKETHOM
06pa30BaTe/IbHOM YUPEXAEHUN [OMOSHUTENIbHOTO NPOMECCUOHANIBHOIO 00pa3oBaHuA «VIHCTUTYT pa3BUTKSA
npoeccroHansHOro obpasosarusy (PreQyY AMO NPMO), Ne 14 ot «30» Hosbpsa 2022 T.
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1. OBLASA XAPAKTEPUCTVKA PAEOYE MPOrPAMMBI
OBLLEOBPA3OBATE/IbHOW ANCLUUMNNHBI «XUMNA»

1.1. MecTo AUCUMNANHBLI B CTPYKTYpPe OCHOBHOW npodeccMoHanibHOW 06pa3oBaTe/lbHOWN
nporpammbil

O6uweobpasoBatensHasd  AucumnIMHa «XumMua»  U3y4yaetcd Ha 6a3oBOM  YpOBHe B
obuweobpa3oBaTe/lbHOM LMKIe Yy4eOHOro nniaHa OCHOBHOW NpogecCroHanbHOM 06pa3oBaTesibHOM
nporpammbl gns cneymanbHocTn 23.02.07 TexHuuyeckoe 0O6CNYXUBaHWE W PEMOHT ABUraTenew,
CUCTEM W arperaToB aBTOMOGUIIEN.

. TPYZOEMKOCTb ANCLMUMINHBI «XUMUA» Ha 6a30BOM YPOBHE COCTaBNAET 72 yaca, U3 KOTOPbIX
64 yaca - 6a30BblIli Mogynb (6 pa3genos) v 8 yacos - NpuknagHon mogyns (1 pasgen), BKAKOYAKOLLNA
NPakTUKO-OPUEHTUPOBAHHOE COZlepXXaHNe KOHKPeTHOM npodeccun unu crneymanbHoCcTu.

MpuKnagHon Mogynb BKAOYAET 04uH pasgen. Pasgen 7 « Xumus B ObITY U NPON3BOLCTBEHHOWA
[eATeNbHOCTY YenoBeka» peannsyerca Ana BCex npodeccuii/cnenanbHOCTedl Ha MaTepuane Kencos,
CBAI3aHHbIX C 3KOMOrMMYeckKoi 6e30nacHOCTbD M OLEHKOW NocneacTBuiA  ObITOBOM
NPOM3BOACTBEHHOW [eATeNbHOCTW, NO OTpacnsam Oyayuleil npogecCUoHanbHOW [LeATeNbHOCTH
obyuyaroLymnxcs.

Mepuos o06yyeHMs W pacnpefefieHMe MO CceMecTpaM onpejenseT ob6pa3oBaTefibHas
opraHu3saums camoCcTOATE/IbHO, C YY4ETOM NOTMKU (POPMMPOBAHUSA NPeLMeTHbIX Pe3y/bTaTtoB, 00LmnX
W NpPO(ecCMoHaNbHbIX KOMMNETEHUMA, MeXnpeaMeTHbIX CBA3e C APYTMMK  AUCLUNINHAMU
06uweobpa3oBaTelbHOIo0 M 06LLenpodeccoHanbHON0 LMKI0B y4e6HOro nnaHa.

1.2. Uenu n nnaHupyemble pesynbTaTbl 0CBOEHUA AUCLUMNIUHBI

1.2.1. Llenn v 3agayuv gucumnamnHebl

dopmunpoBaHMe y CTYLEHTOB MNPeLCTaBNEHUA O XMMWYECKOW COCTaB/AIOLWEeiA eCTeCTBEHHO-
Hay4YHOM KapTWHbI MWpPa KakK OCHOBbl MPUHATUA pPELIeHWU B XXWU3HEHHbIX W MPOU3BOLCTBEHHbIX
CUTyauusax, OTBETCTBEHHOr0 NOBEAEHNS B MPUPOSHOIA cpese.

3agayum gucuUnnInHLI:

1) copmupoBaTb MOHUMAHME 3aKOHOMEPHOCTEM MPOTEKaHUS XUMMUYECKUX MNpPOLEeccoB W
ABMIEHUI B  OKpyXalwlein cpege, UENOCTHOW Hay4yHOW KapTUHbl MUpa, B3aMMOCBA3M U
B3aMM03aBUCUMOCTU eCTECTBEHHbIX Hayk;

2) pasBUTb YMeHUs COCTaBNATb (OPMYJIbl HEOPraHWYeckMx W OpraHUYecKMX BeLLeCTB,
YPaBHEHUSA XUMUYECKMUX peakuuit, O0OBACHATb WX CMbIC, WHTepnpeTupoBaTb pe3y/bTaTthl
XUMUYECKNX 3KCNEPUMEHTOB,

3) cdopmmpoBaTb HaBblKW MPOBEAEHUA MNPOCTEANX XUMUYECKUX IKCMepUMEHTanbHbIX
nccnefoBaHuin ¢ cobnogeHnem npasun 6e3onacHoOro o6palieHns ¢ BelecTBamMn M nabopaTopHbIM
obopynoBaHueM;

4) pa3BUTb YMEHUSA WCMONb30BaTb WMHMOPMALMIO XUMUYECKOro XapakTepa W3 pas3finyHbIX
NCTOYHUKOB;

5) chopmumpoBaTb YMEHUS NPOrHO3MPOBaTb NOCNEACTBUA CBOEN AeATeNIbHOCTU U XMMUYECKUX
MPUPOAHBIX, 6bITOBLIX U MPOU3BOACTBEHHbIX NMPOLECCOB;

6) cthopmupoBatb NOHWMaHWe 3HAYMMOCTU [OCTUDKEHWA XMMWUYECKOW HAyKM U TeXHONOrui
N5 Pa3BUTMA COLManbHON M NPON3BOACTBEHHONM cep.



1.2.2. NMnaHupyemMble pe3ynbTaTbl 0CBOEHUA 06Lie0bpa3oBaTe/IbHON AUCLUUNINHBI B cooTBeTCTBUM ¢ PTOC CIMO mn Ha ocHoBe PIOC
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MnaHupyemMble pe3ynbTaTbl OCBOEHUS AUCLUMINHbI

Oo6uwne

B yacTu TpyaoBOro BocnuTaHus:
- TOTOBHOCTb K TpyAy, OCO3HaHWE LEeHHOCTK
MacTepcTBa, TpyLoI6ue;

- TOTOBHOCTb K  aKTMBHOW  [eATeNIbHOCTU
TEXHO0TNYECKOW " counanbHo
Hanpas/IeHHOCTN, CNOCOBHOCTb  UHULMMPOBATb,
nnaHnupoeaTb W  CaMOCTOAATENIbLHO  BbIMOHATL
TaKyl [esTeNbHOCTb;

- NHTEpec K pasnnYHbIM cpepam
npoeccMoHanbHON AeAaTeNIbHOCTH,

OBnapgeHne  yHuBepcasibHbIMMU y4yebHbIMN
no3HaBaTe/IbHbIMU AeCTBUAMMN:

a) 6a3oBble IOrMYecKne fencTBuA:

- CaMOCTOSITE/NLHO (hopMmynupoBaTb "
aKTyanuMsmposaTb npob6reMy, paccmatpusatb ee
BCECTOPOHHE;

- yCTaHaBNMBaTb CYLLECTBEHHbIA NPU3HAK WK
OCHOBaHUS [ANA CPaBHEHUSs, Khnaccuukauum wu
0606LLeHNS;

- onpefensitb LeNnM [esTenbHOCTH,
napameTpbl Y KPUTEPUMN UX LOCTUIKEHUS;
- BbISIBNSATb 3aKOHOMEPHOCTU W MPOTUBOPEYMS B
paccMaTpUBaEMbIX AB/IEHUSX;

- BHOCUTb  KOPPEKTUBbI B  AEATENbHOCTb,
OU€eHMBaTb COOTBETCTBME pPe3yNbTaTOB  LENsM,
OLeHMBATb PUCKWU NOCNEACTBUIA AeATENbHOCTH;

3a/laBaTb

OucunnnunHapHsble

- Bnafetb  CUCTEMOW  XUMMYECKMX  3HAHWIA, KOTOpas  BK/HOYaeT:
OCHoBoOMofarakwmne NOHATUSA (XUMUYECKUIA 3N1eMEHT, aTOM, 3/1eKTPOHHas
060/104Ka atoma, S-, p-, d-3NeKTPOHHbIe opbuTanu aTtoMOB, WUOH, MONEKYNa,
BaNEHTHOCTb, 3/1eKTPOOTPULATENIbHOCTb, CTENeHb OKUCNEHMUSA, XUMWUYECKas
CBA3b, MOJ/Ib, MO/SAPHAsA Macca, MOJIAPHbIA 00beM, YrNepofHbI CKener,
(hyHKLUMOHaNbHasA rpynna, pagukan, u3omepus, U30Mepbl, FTOMOMOrNYECKUiA
pag, roMonoru, yrnesofopoabl, KNCNOPOA- W a30TcofepiKaline coeguHeHns,
6uonornyeckn akTuMBHble BewiecTBa (YrneBofbl, XWpbl, 6enKn), MOHOMEp,
nonumep, CTPYKTYPHOE  3BEHO, BbICOKOMONEKY/APHbIE  COELVUHEHMSA,
Kpuctaninyeckas pelleTka, TUMbl XMMWUYECKUX peakuuin (OKUCAUTENbHO-
BOCCTAHOBUTE/IbHbIE, 3K30-U 3HAO0TEpPMUYECKME, peaKLum MOHHOTo 06MeHa),
pacTBOp, 3NEKTPONINTLI, HE3NTIEKTPONNTLI, 3NEKTPONMTUYECKAsA AuccoLuauuns,
OKMCUTENb, BOCCTAHOBUTE/b, CKOPOCTb XMMUYECKOW peakuumn, Xummyeckoe
paBHOBecue), TeopuuM U 3aKOHbl (Teopus XMUMUYECKOro  CTPOeHus
opraHmyeckux Bewects A.M. byTnepoBa, Teopua 3NeKTPOIUTUYECKON
auccoumaunn, nepuoanyeckunii 3akoH O.M. MeHaeneesa, 3aKOH COXpaHEHUS
maccbl), 3aKOHOMEPHOCTU, CUMBOJIMYECKUI A3bIK XUMUK, (PaKTONOrnYecKune
CBefleHMa O CBOMCTBax, coctase, MOAYyYeHUN 1 6e30NacHOM WMCMOJIb30BaHUNU
BaXXHEMLWMNX HeopraHM4yeCKMx W OpraHMYecKMx BeELLeCTB B ObITY #
NPaKTUYeCKOW AeATeNbHOCTU Yel0BeKa,;

- YMeTb BbIABNATb XapaKTepHble MPU3HAKNW U B3aMMOCBA3b W3YYeHHbIX
NOHATUIA, NMPUMEHATL COOTBETCTBYIOLLME NMOHATUSA NPU ONUCAHUMN CTPOEHUSA U
CBOWCTB HEOpPraHM4YeCKUX W OpraHUYecKUX BELLECTB U UX MpeBpaLLeHuii;

BbIAB/ATb B3aMMOCBA3b XUMNYEeCKunx 3HaHW C MOHATUAMMU "
npeactaBneHNAMN Apyrnx eCtTeCTBEHHOHay4YHbIX NPEAMETOB;
- YMETb ncnonb3oBaTb HanmMeHOBaHUA XUMNYeCKunx COG,EU/IHQHVIVI



OK 02.
Mcnonb3oBaTtb
COBPEMEHHbIE
cpeacTsa
nouncka,
aHanmsa un
NHTepnpeTaum

- pa3BMBaTb KPeaTMBHOE MbiLU/IEHNE MPU PeLLEHNN
YXXW3HEHHbIX MPo6nem

6) 6a30Bble nccnefoBaTe/IbCKMe AeNCTBUSA:

- BNafeTb HaBblKamMu y4ebHO-McCnefoBaTeIbCKOWA
" NPOEKTHOWA AeATeNbHOCTH, HaBblKamMu
paspelleHns npobnem;

- BbIIBNATb MPUUYNHHO-CNEACTBEHHbIE CBA3N U
aKTyanusmpoBaTb 3agadvy, BblABUraTb FMNOTE3y ee
peLleHuns, HaXoANUTb apryMeHThbl ans
AOKa3aTeNnbCTBa CBOMX YTBEPXAEHWI, 3afaBaTb
napamMeTpbl U KPUTEPUUN PELLEHNS;

- aHanM3MpoBaTb MO/yYeHHbIE B XOA€ PelleHus
3afaun pesynbTaTbl, KPUTUYECKM OLEHMBATb WX
[0OCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHWE B
HOBbIX YCNOBUSIX;

- YMeTb NEPEHOCUTb 3HAHMA B MO3HABATENbHYI U
NPaKTUYeCcKyr 061acTh XN3HELEATENbHOCTH;

- YMeTb WHTerpupoBatb 3HaHUS W3 pasHbIX
npeaMeTHbIX 06nacTel;
- BbiABMraTb  HOBble  uUAew, npegnaratb

OpPUTMHaNbHble NOAXOAbI N PELUEHNS;
- CNOCOBHOCTb UX UCMNOJIb30BAHWA B
Nno3HaBaTeNbHO U COLMaNbHOM NPaKTUKe

B 06/1aCTU LLEHHOCTW HAYYHOr0 NMO3HAHMSA:

- ChOpMMPOBAHHOCTb MVPOBO33PEHNS,
COOTBETCTBYHLLEFO  COBPEMEHHOMY  YPOBHIO
PasBUTMS HayKM W O6LLECTBEHHOW MNPaKTUKW,
OCHOBAHHOTO Ha avanore KynbTyp,
CMOCOGCTBYIOLEr0 OCO3HAHWIO CBOEro MecTa B
MONNKYNbTYPHOM MUPE;

MeXAYHapoAHOro COt3a TEeOpeTMYECKON U  NPUKNAJHOW  XUMUKM 1
TPUBMA/IbHbIE HA3BaHUA BAXXHEMLLMNX BELLECTB (3TUNEH, aLeTUNeH, TNLEPUH,
teHon, opmanbaerns, YKCycHas KWCNOTa, [AWUUH, YrapHblil  ras,
YINEeKUCAbIA ra3, aMMUaK, ralleHas W3BeCTb, HeralleHas M3BecTb, NUTbEBas
cofa W fpyrux), cocTaBnsTb (HOPMY/bl HEOPraHWYECKUX W OpraHWYecKmx

BELECTB, YpPaBHEHUA XUMUYECKUX peakyuid, O06BACHATbL WX CMbICH;
noaTBepXaaTtb XapaKTepHble XUMUyeckme CBOliCcTBa BELLLECTB
COOTBETCTBYHOLMMMN IKCNEPUMEHTAMUN U 3aNUCAMU YPaBHEHUA XUMUYECKUX
peakuuii;

- YMeTb YCTaHaBAUBaTb MPUHALNEXHOCTb M3YyUYeHHbIX HEOPraHW4yeckux u
OpraHMyecKnx BeLLecTB K OMpefesieHHbIM Knaccam W rpynnam COeAnHEHUN,
XapakTepu3oBaTb WX COCTaB W BaXKHellIMe CBOWCTBA; OMpeAensTb BUAbl
XUMUYECKNX CBAA3el (KOBaNeHTHasA, WOHHad, MeTannmyeckas, BOLOPOLHas),
TUNbI KPUCTaNIMYECKUX PELLETOK BeLLEeCTB; KIacCUOULMPOBATL XMMUYECKME
peakunu;

- chopMupoBaTb  MpPeACTaBNeHUA: O  XUMMUYECKOM  COCTaBMsAOLL el
eCTeCTBEHHOHAY4YHON KapTUHbI MWpa, PO XMMWW B MO3HAHWW ABNEHUIA
npupoabl, B (OPMUPOBAHUM MbILIEHUA W KYNbTYypbl JINYHOCTW, e€e
(hYHKLMOHANBbHOW rpamOTHOCTU, HEOBXOAMMON ANA pelleHns npakTUyecKnx
3afja4 M 3KONOrMYyecKn 060CHOBAHHOIO OTHOLUEHWUA K CBOEMY 3[0POBbI0 U
NPUPOAHON cpese;

- YMeTb MPOBOAWUTL pacyeTbl MO XUMUYECKUM (HOpMynam W YpaBHEHUAM
XUMWYECKNX  peakuuidi €  MCNONMb30BaHMEM  (DU3NYECKMX  BENUYUH,
XapakTepusyLmnx BewlecTBa C KOJIMYECTBEHHOW CTOPOHbI: Macchbl, 06bema
(HopMmanbHble yCcnoBMSl) ras3oB, KO/MYeCcTBa BeLLECTBA; WCNONb30BaThb
CUCTEMHbIE XUMMWYECKME 3HaHWUA ANA NPUHATUA pelueHWid B KOHKPEeTHbIX
XKU3HEHHbIX CUTyaunsax, CBA3aHHbIX C BELLECTBAMU U UX MPUMEHEHVEM

- yMeTb NJaHMpoBaTb W  BbIMOMHATbL  XUMUYECKUA  IKCMEPUMEHT
(NpeBpalweHns OpraHMYecKMX BewecTB TMPU  HArpesaHUKW, MonyyYeHue
3TUMIEHA W U3YYEHWe ero CBOWCTB, Ka4YeCTBEHHble pPeakuuu Ha anbAerugbl,
Kpaxmas, YKCYCHYI KWUCMOTy; [eHaTypauus 6e/lKoB Mpu HarpesaHuu,
LUBETHble peakuuu 6enkoB; MNPOBOAWTL peakuWM WOHHOT0 06MeHa,
onpeensaTb Cpefy BOAHbIX PacTBOPOB, KAYECTBEHHbIe peakuMu Ha Cynbgar-,
KapboHaT- M X/0PWUA-aHWOHbI, Ha  KaTWOH  amMMOHMA;  pellaThb
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- COBEpLUEHCTBOBAHME A3bIKOBOW W YMTATENbCKOW
KYNbTypbl KakK CpeAcTBa B3aMMOAENCTBUSA MeXAY
NOAbMU 1 NO3HAHWA MUPA;

- 0CO3HaHWe LEeHHOCTM Hay4YyHON [eATeNnbHOCTH,

rOTOBHOCTb OCyLLEeCcTBNATb NPOEKTHYO n
nccnefoBaTeibCKyHo LeAaTeNnbHOCTb
NHANBWAYANbHO W B TPynne;

OBnapgeHne  yHuBepcasibHbIMU y4ebHbIMMN

no3HaBaTe/IbHbIMU AeCTBUAMMN:

B) paboTa ¢ MHopmaumei:

- BNlafeTb HaBblKaMK MOAYy4YeHUs UHDopMayum us
MCTOYHMKOB pasHbIX TWUMOB, CamMOCTOATE/IbHO
OCYLLEeCTBAATb NMOUCK, aHan3, CUCTemMaTM3aLuto 1
NHTepnpeTaunio UHpopMaLmy pasinyHbiX BULOB
n hopm npeacTaBneHuUs;

- Cco3faBaTb TEKCTbl B pas/IMYHbIX (opmaTtax C
YUYEeTOM Ha3HayeHus WUHpopMayum W  LeneBoi
aygutopun,  BbibMpas  onTUMaNbHYHO  Qopmy
npefcTaBfeHNs 1 BU3yanusaunm,
- OueHMBaTb  [OCTOBEPHOCTb,
NHopmauuun, ee COOTBETCTBME
MOpa/ibHO-3TUYECKUM HOPMaM;

- MCNoNb30BaTb CpeAcTBa WMHPOPMALUOHHBLIX |

NernTMMHOCTb
npaBoBbIM W«

KOMMYHUWKALUOHHbBIX TEXHONOTUA B  PELUEHUU
KOTHUTUBHbIX, KOMMYHWUKaTUBHbIX "
OpraHM3auMOoHHbIX  3agady € cobGnogeHnem

TpeboBaHW 3PrOHOMUKN, TEXHUKM 6e30NacHOCTH,

FUTUeHbl, pecypcocbepeXxxeHus, MNpaBOBbIX WU
3TMYECKUX  HOPM, HOPM  MH(hOPMALMOHHO
6e3onacHoCTY;

- B/laZleTb HaBblKaMW Pacno3HaBaHua 1 3aLnTbI
NH(opmaLun, NHHOpPMaLMOHHO 6e30MacHoOCTH
NNYHOCTH;

aKcnepumeHTaNbHble 33jayM no Ttemam "Metanabl" u "HemeTannbl") B
COOTBETCTBMWU C MNpaBunaMyM TeXHUKU 6e30nacHOCTM npu obpalieHnn c
BellecTBaMn 1 nabopaTtopHbiM 060pyJ0BaHNEM; MPEACTaBNATb Pe3y/bTaThbl
XUMUYECKOr0 3KCMepuMeHTa B (DOpPMe 3anncu ypaBHEHWI COOTBETCTBYHOLLNX
peakumnini n (hopMynnpoBaThb BbIBOAbI HA OCHOBE 3TUX PE3y/bTaToB;

- YMETb aHanM3npoBaTb XWMWYECKYHO WH(OpPMauUuUio, MONyyYaemMyro U3
pa3HbIX WUCTOYHMKOB (CPeAcTB MacCcoBOW WHGopmauuun, ceTb NHTepHET K

Apyrue);

- Bfafetb OCHOBHbIMW MeTOAaMW HAy4HOro [MO3HaHMSA BELLECTB M
XUMNYECKNX ABNEHUN (HabnwopeHwve, n3mepeHue, 3KCMepUuMeHT,
MoJenMpoBaHue);

- YMeTb MPOBOAWUTL pacyeTbl MO XMMUYECKUM (HOpMynaMm W ypaBHEHUSAM
XUMUYECKMX  peakumini €  UCNOMb30BaHMEM  (PU3NYECKMUX  BESINYUH,

XapaKTepusyoLWmx BewecTBa C KOMYECTBEHHOW CTOPOHbI: MacChl, 06beMa
(HopmanbHble YCNOBMS) Tras3oB, KO/MYECTBA BELLECTBA; WCMO/b30BaTb
CACTEMHbIE XMMMWYECKME 3HAHUS AN NPUHATUA PeLleHUd B KOHKPETHbIX
YXWM3HEHHbIX CUTYaLMaX, CBA3aHHbIX C BELLECTBAMMW U UX MPUMEHEHUNEM



OK 04.
AexkTUBHO
B3aMMO/IEACTBO
BaTb U
paboTatb B
KO/INEKTUBE U
KOMaHze

OK 07.
CogeicTBoBaTb
COXPaHEeHUo
OKpY>XKatoLLel

- rOTOBHOCTb K camopasBuTuto,
CaMOCTOATE/IbHOCTY Y CaMOONpPeAeNeHuIo;
-oBfajieHne HaBblKamu yyebHO-
nccnefoBaTeNibCKON, MPOEKTHOW U couuanbHOM
LeATeNbHOCTH;

OBnageHne YHUBeEpPCabHbIMMN

KOMMYHUWKATUBHbIMWU AENCTBUAMMU:

6) coBMecTHas AesaTe/IbHOCTb:

- MOHMMaTb W MCNONb30BaTb MNpPeUMyLLECTBA
KOMaHAHOM N MHANBUAYaNbHON paboThl;

- MPUHUMATb LEAN COBMECTHONM [eATeNbHOCTH,
OpraHun3oBbIBaTb W KOOPAMHMPOBaTb AENCTBUA NO
ee [OOCTUXXEHWI: COCTaBNATb MMaH [AeicTBUNA,
pacnpesentb Poan C y4eTOM MHEHU YHaCTHUKOB
06CyXaaTb pe3ynbTaTbl COBMECTHON paboThl;

- KOOPAMHWPOBaTb W BbIMOMHATL paboTy B
yCNoBuAX peanbHoro, BUPTYaNbHOTO "
KOMOWHMPOBAHHOTO B3aMMOAENCTBUS;

- OCYLLeCTBNATb MO3UTWBHOE CTpaTernyeckoe

NnoBefeHNe B Pas/INYHbIX CUTyauusx, NPOSABNATb
TBOPYECTBO M BOOGpaxeHne, 6biTb MHULNATUBHBIM
OBnafeHne yHnBepcaibHbIMU PerynaTUBHbIMUA
JEeNCTBUAMMN:

r) NPUHATKE Ceba U APYTruxX NoLein:

- MPUHMMATb MOTUBbI ¥ apryMeHTbl ApYrux nogei
Nnpu aHannse pesyibTaToB AeaTeIbHOCTH;

- NpU3HaBaTb CBOE MPaBO W NpaBO APYrux e
Ha OLLNOKMU;

- pa3BuBaTb CNOCOGHOCTb MOHMMATb MUP C
no3uuuy Lpyroro 4enoBeka,;

B 06/1aCTM 3KONOrM4ecKOro BOCNUTAHUSA:

- C(hOPMUPOBAHHOCTb 3KONOTMYECKOW KYNbTYpbl,
MOHUMaHWE BUAHUSA COLMaNbHO-3KOHOMUYECKUX
MPOLECCOB  Ha  COCTOAHWE  MPUPOAHONA 1

- yMeTb NNaHUpoBaTb U BbIMOMHATb  XUMWUYECKUA  3KCMEepUMeHT
(MpeBpalweHns OpraHnYeckMx BelecTB NPV HarpesaHWW, MNOJyYeHue
3TUMeHa M U3y4YeHue ero CBOWCTB, KaYeCTBEHHble peakuun Ha anbaerujbl,
Kpaxmasn, YKCYCHYK KUC/OTY; [eHaTypauus 6enkoB npu HarpeeaHum,
LUBeTHble peakuun 6efKOB; NPOBOAUTbL peakuuMum WOHHOro 06MeHa,
onpefenaTb CpeAy BOAHbIX pacTBOPOB, KAYeCTBEHHbIE peakLuun Ha cynbdar-,
KapboHaT- M X/IOPUA-aHWOHbI, Ha  KaTWMOH  amMMOHMU#A;  pelaTtb
3KCMepuMeHTanbHble 3agauynm no Temam "Metannsl" u "HemeTannol") B
COOTBETCTBMM C MpaBuMnamu TeXHUKWM 6e3onacHocTM npu obpauieHumn ¢
BellecTBaMy M nabopaTtopHbIM 060pyLOBaHWeM; NPeACTaBNATb pesynbTaThl
XMMUYECKOro 3KCMepuMeHTa B (DOPMe 3anuncu ypaBHeHUn COOTBETCTBYOLUX
peakumnini n (opMynnMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3ynbTaToB

- chopmupoBaTb  MpeAcCTaBleHUs: O  XMMWYECKOW  cocTaBastoLen
eCTEeCTBEHHOHAYYHON KapTWHbI MWpa, POAM XMMWW B MO3HAHUU SBMEHWI
npupoAbl, B (OPMUPOBAHUN MbIWAEHNA W KYNbTypbl JINYHOCTKU, ee
(hYHKLUWOHANbHOW FPaMOTHOCTW, HEOOXOAUMOW ANS PELleHns NPaKTUYeCKnX



cpegbl,
pecypcocbepex
eHuto,
NPUMEHATb
3HaHuA 06
N3MEHEHUN
Knnmara,
NPUHLMUNbI
6epexnumBeoro
NMpPOu3BOLCTBA,
3 (heKTUBHO
felnicTBoBaTh B
4ype3BblYaHbIX
CUTyaLmax

MK 4.1, NnK
4.3. MK 6.3.

coumanbHOM  cpedbl, 0OCO3HaHWEe rnobasbHOro
XapakTepa 3Kos0rnyeckmx npobnem;

- NNaHMpoBaHWe W OCYLLeCTB/IEHWe [AeACTBUIA B
OKpYy>XaloLlein cpefe Ha OCHOBE 3HaHWA Lesnel
YCTOWYMBOrO pa3BMTUS Ye/IOBEYECTBA;
aKTMBHOE HenpuaTue AencTBui,
BpeL, OKpYyXXatoLen cpese;

- YMEHMe nporHosmposatb Heb6naronpuAaTHble
3KOMOrMYecKkme NocnefcTsna npeanpuHUMaemMblX
[eNCTBUiA, NpeaoTBpaLLaThb UX;

- paclunpeHue onbiTa
3KOM0rMYeCcKOo HanpaseHHOCTH;
- OBNafieHNe HaBblKaMmn y4yebHO-
nccnefoBaTeNibCKON, MPOEKTHOW 1 COLManbHOM
AesATeNbHOCTY;

NMPUHOCALLNX

0eAaTenbHOCTU

3afja4y M 3KONOrM4yeckn 060CHOBAHHOIO OTHOLUEHWSA K CBOEMY 340POBbI0 U
NMPUPOLHOW cpese;

- yMeTb cobnofaTh MpaBuia 3KONOrMYECKN LienecoobpasHoOro noBefeHMs B
ObITY ¥ TPYLOBON AeATENIbHOCTU B LEeNAX COXPaHeHWs CBOEro 340p0OBbS U
OKpYy>KatoLLein MNpupoOLHONA Ccpefbl; Yy4YMTbiBaTb OMacHOCTb BO3AEWCTBMA Ha
XUBble OpraHu3Mbl ONpefeneHHbIX BeLLecTB, MOHMMasA CMbIC/ NnokasaTens
npegenbHOM 4ONYCTUMOM KOHLUEHTpaLuu

YMeTb MPUMEHATb 3HaHWA N0 YYeBHON AucunnanHe « XUMnUs» B NPodeccroHanbHON esTeNbHOCTU:

- BbiBNATb fAeeKTbl aBTOMOOU/bHbLIX KYy30BOB.
- MpoBOAMTbL OKpaCcKy aBTOMOOUIbHbLIX Ky30BOB.
- Bnagetb MeTOAMKOW THOHUHIa aBTOMO6MASA



2. CTPYKTYPA U COJIEP)KAHUE OBILIIEOBPA30BATEJILHOM AUCLIUILIMHDI

«XUMU»

2.1. O6beM AUCHHUINJIHHBI U BUAbI Y4eOHOH padoThl

Bupn yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON MPOrpaMMBbI AUCHUILTHHBI 72
B T.4.

OcHoBHOe cogep:kaHue 64
BT. 4.

TeopeTudeckoe oOydeHue 30
IPaKTHIECCKHUE 3aHATUS 24
nabopaTOpHbIE 3aHSITHS 10
IIpodeccHoHANBHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE (COAEePKAHIE 6

NMPHUKJIATHOTO MOIYJIs1)

BT. 4.

TeopeTudeckoe oOydeHue 2

PaKTHIECCKHUE 3aHATUS 4

Mpomexyrounas arrectauus (qupdepeHIPOBAHHBIN 3a4ET) 2
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2.2. TemaTn4yecKuH MJIAH U COAEPKAHHE AUCIHILIMHDBI

HaumeHoBaHue Conep:xxanue yue6HOro Marepuaa (0CHOBHOE H MPO(eCcCHOHATBHO-0OPHEHTHPOBAHHOE), Obnem aacop |DOPMUPYeMbie
PAa3aesioB U TEM JaGopaTopHble U NPAKTHYECKHE 3AHATHS, PUKJIATHON MOAYJIb KOMIETeHIHH
1 2 3 4
OcHOBHOE cogep:RaHue 64
Pasnes 1. OcHOBBI CTPOEHHS BelECTBA 6
Tema 1.1. OcHoBHoOe coepxaHue 6 OK 01
Crpoenue atomoB | Teoperuueckoe o0y4eHue 2
XAMUIECKHX CoBpeMeHHasi MOZ€eb CTpoeHusi aToma. CUMBOJMYECKUM SI3BIK XUMHU. XUMHYECKHH DJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoHpuUrypanusi atomMa. Knaccupukanuss XMMHYECKHX 3JIEMEHTOB (8-, p-, d-3JIEMEHTHI).
fipupona BaneHTHble  3]EKTPOHBI  BaneHTHOCTb.  DJIEKTPOHHAs  TPUPOAA  XUMHUYECKOM  CBSI3H. 2
XUMUHICCKOU DIEeKTPOOTPUIIATENLHOCTh. BHAB XMMHYECKOH CBsi3M (KOBAJIEHTHAs, MOHHAs, MeETaJUTHYecKasl,
CBAN BOJIOPOJIHAs) ¥ CITOCOOBI €€ 00pa3oBaH¥st
IIpakTuyeckue 3aHsaTus 4
Pemenue 3amaHuii Ha WCNOJB30BAHME XHWMHYECKOH CHUMBOJMKH M HA3BaHUN COCOWHEHUH MO
HOMEHKJIATYPE MEKIYHAPOIHOTO COK3a TEOPETHYECKOM M MNPHUKIATHON XUMUH M TPHUBHAJbHBIX
Ha3BaHWM I COCTaBJIEHHUsS] XMMHUYECKUX (POPMYJI ABYXaTOMHBIX COEINUHEHUH (OKCHIOB, CYNb(HUIOB,
TUPUIOB M T.11.) ¥ IPYTHX HEOPTAHUYECKHMX COEIMHEHHH OTHEIbHBIX KJIaCCOB. 4
[pakTHYECKHE 3aaHKsl HA YCTAHOBJIEHHUE CBSI3U MEKIY CTPOSHHEM aTOMOB XMMHUYECKHX HJIEMEHTOB U
MEPUOIUYECKUM M3MEHEHHEM CBOMCTB XMMHYECKHX 3JIEMEHTOB M MX COEIUHEHHH B COOTBETCTBHU C
nojiosxkeHueM Ileprnoanyeckoil CHCTEMBL
Tema 1.2. OcHoBHoOe cogepxaHue 2 OK 01
Iepronuueckuii | [IpakTHYecKue 3aHATHS 2 OK 02
3aKOH 1 TAOMHIR  [[Tepyonmeckas crcTema xuMudeckux snemenTos 1. Menaeneesa. OU3MUeCKHii CMbICI
AW Menneneesa [[Tepponmueckoro saxona JI.U. MeHzeneesa. 3aKOHOMEPHOCTH N3MEHEHHS CBOHCTB XUMHUYECKHX
SJIEMEHTOB, 0OPa3yEMbIX HMHU MTPOCTHIX U CIIOMKHBIX BEIIECTB B COOTBETCTBHH C TIOJIOKEHHEM
XUMHYECKOTO dyieMeHTa B [lepronmyeckoii cucreme. MUPOBO33PEHUECKOE U HAYYHOE 3HAUEHUE
Ilepuoanueckoro 3akona 1. 1. Menneneesa. [Iporaossr 1. 1. Menneneera. OTKpbITHE HOBBIX 5

XUMHYCCKHUX 3JICMCHTOB.

Pemenne MPAKTUKO-OPUCHTHUPOBAHHBIX TCOPETHUIYCCKUX SaI[aHI/Iﬁ Ha XapaKTEPU3aluuo XUMHYCCKUX
3J1IeMeHTOB «MeTaInyeckue / HEMETaJUIMUECKHE CBOﬁCTBa, SJACKTPOOTPULATCIIBHOCTD XUMHUYCCKUX
SJIEMCHTOB B COOTBETCTBUU C UX JJICKTPOHHBIM CTPOCHUEM U MMOJIOKCHUEM B HepHOHquCKOﬁ CHCTEMCEC

xuMudeckux anemenToB /I M. Menneneesa»
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Pasgen 2. XuMmmnyeckue peakumu

Tema 2.1. Tunsl
XUMNYECKNX
peakumnii

Tema 2.2.
ONeKTponmMTnYecKa
g guccounauma n
NOHHbIA 06MeH

KoHTposbHasn
pa6oTa 1
Paspgen 3.

Tema 3.1.
Knaccuukaums,

OCHOBHOe cofepXaHune

TeopeTuyeckoe obyyeHune

Knaccmukaumsa v TUNbl XUMUYECKMX peakuunin ¢ yyacTueM HeopraHMyeckux Bewects. CocTaBeHue
YPaBHEHWUI peakunini CoOegUHEHNSA, Pa3NOXeHUS, 3aMeLLLeHns, 06MeHa, B T.4. peakLUnin ropeHus,
OKMWC/IEHNSA-BOCCTAHOB/IEHUS.

Y paBHEHNA OKNUCNEHNA-BOCCTaHOBMeHNA. CTeneHb okucieHns. OKUCANTENb N BOCCTAHOBUTENb.
CocTaB/fieH/e 1 ypaBHMUBaHNE OKUCNTENbHO-BOCCTAHOBUTE/bHBIX peakLuii METOAOM 3/1eKTPOHHOTO
6anaHca. OKUCINTeNIbHO-BOCCTAHOBUTE/IbHbIE peakLnn B MPUpPOLe, NPON3BOLCTBEHHbIX NpoLeccax K
XWN3HeLeATeIbHOCTU OpraHn3mMoB

MpakKkTnyeckne 3aHATUA

KonnyecTBeHHbIe OTHOLWEHNA B XMMUU. OCHOBHbIE KO/IMYECTBEHHbIE 3aKOHbI B XMMUW W PacyeTbl Mo
YPaBHEHUAM XMMUYECKUX peakuumii. Monb Kak eAmHULA KoauvecTBa BeulecTBa. MonspHas macca.
3aKOHbl COXpaHeHUs maccbl U aHepruun. 3akoH ABoragpo. MonspHbiii 06bem rasoB. OTHOCMTEeNbHas
NMIOTHOCTb ra3oB. PacyeTbl N0 ypaBHEHUAM XMMWUYECKUX peakuuMin ¢ MCNOMb30BaHMEM Macchl, 06bema
(HopmanbHble YCNOBKUA) ra3oB, KOIMYECTBA BeLLLeCTBa

OCHOBHOe cofepXaHune

TeopeTuyeckoe obyyeHune

Teopua 3NeKTPOANTUYECKON guccoumanymn. VoHbl. DNeKTPOAUTbI, HE3NEeKTPOAUTbI. Peakuum MOHHOIo

o6mMeHa. CocTaB/lieHMe peakuuii MOHHOTO O06MeHa MyTeM COCTaBAEHWUS WX MOMHbLIX M COKPalLeHHbIX
MOHHbIX YpaBHEHW. KNCNOTHO-0CHOBHbIE peakuun. 3alaHns Ha COCTaBMIEHUE NOHHbIX pPeaKLuii

JlabopaTopHble 3aHATUSA

NabopatopHasa paboTa “Tunbl XMMUYECKUX peakumii”.

WccnepgoBaHme TMNOB (MO COCTaBY M KONMYECTBY MCXOAHbIX M 06pa3yrLLMXCA BELLECTB) U MPU3HAKOB
XUMUYECKUNX peakumii. MpoBegeHne peakymii MIOHHOTO 06MeHa, onpeaeneHne cpegbl BOAHbLIX
pacTBOpPOB. 3aJaHNs Ha COCTaB/IEHNE NOHHbIX peakLuil

CTpoeHue BelecTBa U XMMUYECKNE peakLm

CTpoeHMne 1 cBOMCTBA HEOPraHNYeCKMX BELLEeCTB
OcHOBHOEe cofep>aHue
TeopeTuyeckoe obyyeHune

19

OK 01

OK 01
OK 04

OK 01
OK 02
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HOMEHKJIaTypa U
CTpPOEHHUE
HEOPTraHUYECKHUX
BELIECTB

IIpenmer Heoprannueckoit xumun. Kimaccudukanms HeopraHndeckux Bemects. [IpocTeie U CI0XKHbBIE
BeniecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEINECTB (OKCHIIbI, THIPOKCH/IBI, KHCIIOTHI, COH). B3auMocBs3b
HEOPTraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BemmecTBa. Kpucrammnaeckue u aMopgHbie
BEIECTBA. THIBI KPUCTAIUIMYECKUX PELIETOK (ATOMHAs!, MOJIEKYJISIPHAS, HOHHASL, METAJUINIECKas ).
3aBUCUMOCTD (PU3UUECKUX CBOICTB BEIECTBA OT THUIA KPUCTAITMYECKON PelIeTKH. 3aBUCUMOCTb
XUMHYECKOH aKTHBHOCTH BEIIECTB OT BH1a XMMUYECKOH CBSI3H U THITA KPUCTAJUTHIECKOH PELIETKH.
[IprunHBEl MHOrOOOpa3us BEIECTB

pakTuyeckue 3aHaTHSA

HomeHknarypa HeOpraHHYECKHX BEIIECTB: HA3BAHHE BEIECTBA UCXOAS U3 UX XUMHUYECKOH (POpPMyIIbI
W COCTABJICHHE XUMUYIECKOH (POPMYJIbI NCXOAS U3 HA3BAHUS BEINECTBA MO MEXKIYHAPOTHON
(UIOITAK) mnu TpuBHaNbHON HOMEHKIIATYPE.

Pemenne mnpakTH4ecKuX 3alaHU MO KJIAcCU(UKALMHM, HOMEHKJAType M XUMHUYECKUM (Qopmysam
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB (YrapHbIA Ta3, YIJIEKHCIBIA Tas3, aMMHAaK, ramieHas
U3BECTbh, HETAIICHAS N3BECTh, MUTHhEBASI COJA U APYTHUX ). HA3bIBATh H COCTABIATH (POPMYJIIbI X HIMUUYECKUX
BEIECTB, ONPENEISITh MPUHAMIEKHOCTD K KJIacCy.

Hcrounuku XxumMudeckoi nHpopMauu (CpencTs MacCoBol HHpOpMaInu, ceTb IHTEpHET U IpyTHe).
ITonck nHpOpMaIK O HA3BAHMSIM, HACHTH(HKATOpaM, CTPYKTYPHBIM Gopmynam

IIK 4.1., ITIK
4.3. IIK 6.3.

Tema 3.2. ®u3uko-
XUMHYECKHE
CBOICTBA
HEOPraHUYECKUX
BEIIECTB

OcHoBHoOe coepxaHue

TeopeTnueckoe o0yuenue

Merannel. O0mue pusndeckne u XxumMudeckne cBoicTsa MetawioB. CriocoObl MOTydeHHs. 3HaueHHE
METAJIJIOB U HEMETANJIOB B IPUPOJE U >KU3HENEATEJIbHOCTH 4YesloBeKka W opraHusmoB. Kopposzus
METAJIJIOB. BH/bI KOPPO3HHU, CIIOCOOBI 3AIUTHI METAJIOB OT KOPPO3HHU

Hemerannmel. OOmme ¢u3nueckre M XUMHYECKHE CBOWCTBA HEMETA/UIOB. THMHYHBIE CBOHCTBA
HemetayioB [V— VII rpynn. Knaccudukanus 1 HOMEHKJIaTypa COequHeHNH HeMeTauioB. KpyrosopoTs!
OMOTE€HHBIX HJIEMEHTOB B IPUPOJIE

XUMHUYeCKHe CBOHMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKHX BEINEeCTB (OKCHIOB, TUAPOKCUIOB, KHUCIIOT,
coJielt v ap.). 3aKOHOMEPHOCTU B U3MEHEHUHN CBOWMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSTMHEHMIA,
BBICIINX OKCHUJIOB U THJIPOKCHJIOB

IpakTuyeckue 3aHsATHS

CocraBieHue ypaBHEHMM XMMHUYECKUX PEaKIMM C y4acTHEM IPOCTBIX U CIOXKHBIX HEOPTraHUYEeCKHUX
BEI[ECTB. METAJUIOB U HEMETAJUIOB, OKCHAOB METaJUIOB, HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMH W aM(OTEPHBIX T'HIPOKCHAOB, HEOPTaHUYECKUX COJICH,
XapaKTEPU3YIOLIUX UX CBONUCTBA.

OK 01
OK 02
IIK 4.1., ITIK
4.3. IIK 6.3.
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Tema 3.3.
NpeHTngurkayms
HeopraHM4yeckmnx
BELLEeCTB

KoHTposbHas
paboTta 2
Paspgen 4.

Tema 4.1.
Knaccugukaums,
CTpPOEHME U
HOMeHKNaTypa
opraHM4eckmnx
BeLLeCcTB

PelleHMe MPaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKMX 3aJaHWii Ha CBOICTBA, COCTaB, MOJlyYeHUe U
6e3onacHoe WCMosb30BaHWe BaXHEWLIWX HeOopraHUYeckMx BewecTB B ObiTy U MPaKTUYECKOIA
[eATeNIbHOCTM YenoBeka

OcHOBHOEe coaep>kaHune
NabopaTopHble 3aHATUA

NabopatopHaa paboTta «MaeHTUMKaLNA HEOPraHUYECKUX BELLECTB».

PelleHne 3KCMepMMeHTaNbHbIX 3agay MO XMMWYECKUM CBONCTBAM MeTa/n/ioB W HEMeTannos, Mo
pacno3HaBaHWio ¥ MONyYeHU0 COeANHEHNIA METaN0B U HEMETa0B.

NpeHTndukayms HeopraHMYecKMxX BeWECTB C WUCMONb30BaHWEM WX (U3MKO-XMMUYECKUX CBOWACTB,
XapaKTepPHbIX Ka4yeCTBEHHbIX peakuuii. KayeCTBeHHble peakuun Ha cynbar-, kapboHaT- U X10puUa-
aHWOHbI, Ha KATUOH aMMOHWSA

CBoOIicTBa HEOPraHMYECKNX BELLECTB

CTpoeHue 1 CBOCTBA OPraHMYeCKNX BeLLECTB

OcHOBHOEe cogep>kaHune

TeopeTnyeckoe 0by4deHune

MossneHne 1 pa3BUTUE OPraHNYeCKONn XMMNK Kak HayKu. MNpegMeT opraHMyYeckom xmMmun. Mecto u
3Ha4YeHne OpraHMYecKol XMMUN B CUCTEME €CTECTBEHHbIX HayK.

XVMMUNYECKoe CTpOeHMe KakK MOopsLoK COefMHEHWA aTOMOB B MOJIeKY/Ne COrflaCHO WX BaNeHTHOCTMU.
OCHOBHbIE NOMOXEHNA TEOPUMN XUMUYECKOTO CTPOEHUS OpraHMYecKux coefguHeHunin A.M. byTtneposa.
YTrnepoaHbll CKeNneT OpraHU4eckonW MONeKy/bl. 3aBUCMMOCTb CBOWCTB BeLEeCTB OT XWMWUYECKOro
CTPOeHMsA Monekyn. 3oMepus n N3omepsl.

MoHATME O (QYHKUMOHaNbHOW rpynne. Pagukan. TIpuHUMNbI  Knaccuukaumm opraHUYyeckmx
coefuHeHniA. MexpayHapoaHas HOMeHKnaTypa W MPUHUMNLI  HOMEHKNATypbl  OpraHnU4yeckmx
coefuHeHni. ToHATME 06 asoTcofepXXalux COeAUHEHMAX, OUONOrMYEecKN akTUBHbIX BelyecTBax
(yrnesogax, >upax, 6enkax u fAp.), BbICOKOMONEKYNIAPHbIX COeAMHEHUAX (MOHOMep, Monumep,
CTPYKTYpPHOE 3BEHO)

MpakKTnyeckne 3aHATUA

HomeHKnatypa OpraHu4yecKMx COeAUHEHWI OTAEeNbHbIX KNacCoB (HAaCblleHHble, HEHACbIWEeHHbIE W
apomaTtmyeckue yrnesofopoAbl, CAUPTbI, (PeHONbl, anbAernuabl, KeTOHbl, KApOOHOBbIE KUCNOTbLI U Ap.)
CocTaBfieHWe MOMHbIX W COKPaWeHHbIX CTPYKTYPHbIX (OPMYy/N OpraHU4yeckux BeLWECTB OTAe/bHbIX
KNaccoB, WCMOMb3ysl WX Ha3BaHUS MO CUCTEMATMYECKON W TPWBMANbHOW HOMeHKnatype (3TWNeH,
aueTuneH, rauuepuH, eHon, dGopmanbaerng, yKCycHas Kucnota, ravuuH). PacyeTbl npocTeliwen

23

OK 01
OK 02
OK 04

OK 01
NK 41, MK
43. MK 6.3.

14



(OpMYyJIbI OPTaHUIECKOM MOJICKYJIbI, HCXO/ISI U3 3JIEMEHTHOTO cocTasa (B %0)

Tema 4.2.
CsolicTBa
OpPTraHUYECKHUX
COeTMHEHHI

OcHoBHoOe coepxaHue

12

TeopeTnueckoe o0yuenue

OHU3UKO-XMMHUYECKUE CBOHCTBA OPraHUYECKUX COEAMHEHUH OTHENbHBIX KIJIACCOB (OCOOEHHOCTH
KJIacCU(UKALIUN 1 HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOTHYECKHHA psix 1 obitast popMyia, H3oMepus;
¢bu3nueckne CBONCTBA, XUMHUYECKHE CBOMCTBA; CIIOCOOB! MOJYUYESHHUS):

— TpedeNbHBbIE YIIIEBONOPONbI (alKaHbl M LIUKJIOANKaHbI). | OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX
HCTOYHHKOB TeIlIa B MPOMBILIIEHHOCTH U ObITy. CBOHCTBA MPUPOIHBIX YIIIEBOIOPOIOB, HAXOXKICHUE B
MPUPOAE U NPUMEHEHHUE AJIKAHOB,

— HemnpenenbHble (AJKEHbI, AJKUHbI M ajKaJueHbl) M apoMaTH4YeCKue yrieBomopoabl. [ openHme
ALETUIICHA KAK HCTOYHUK BBICOKOTEMIIEPATYPHOIO MJIAMEHU AJI CBAPKU U PE3KH METAJIIIOB

— KHCJIOPOZACOAEPIKAIINe COeTUHEHUs (CITUPTHI M (PEHOBI, KapOOHOBBIE KHCIOTHI M 3(PHUPHI, aJbIeTruabl
U KETOHBI, JKUPBI, yriaeBonsl). lIpakTudeckoe NpPUMEHEHHE STHISHIJIMKONS, TIHLEPHUHa, (eHona.
[Ipumenenne ¢opmanbaeruaa, aunerajblernaa, YKCYCHOW KHCIOTBL MblUla Kak COJHM  BBICIIHX
KapOOHOBBIX KHCJIOT. Moo1Iie CBONHCTBA MbLIA

— a30TcoAepiKallfe COCOMHEHUs (aMHUHBI W aMHHOKHCIOTHL, Oenku). BbICOKOMONEKyIsIpHbIC
COEAMHEHUs] (CHHTETUYECKUE M OHOJIOTHYECKU-aKTHBHBIE). MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
IMommmepu3arust 3STUIEHA KaK OCHOBHOE HAIPABJIEHNE €r0 HCIOJIb30BAHMS.

I'eneTnyeckas CBsi3b MEXKAY KJIACCaMH OPraHMYECKUX COSIMHEHUI

IpakTuyeckue 3aHaATHS

CBolicTBa OpraHMYECKHX COCAMHEHHUI OTAENBHBIX KJIACCOB (TPUBHANBHAS M MEXKAYHAPOIHAs
HOMEHKJIATypa, XUMHUYECKHE CBOIMCTBA, CIIOCOOB! MOJMYYEHHUs): NpeneibHble (AIKaHbI U LIUKJIOAIKAHBI),
HeTpenesbHble (AIKeHBI, aIKMHbI U aJIKQANEHbI) U apOMAaTUYECKHE YTIIEBOIOPObI, CIIUPTHI M (hEHOJIBI,
KapOOHOBBIE  KHUCJIOTBI W 3QUPBL  aJbIerugbl W  KETOHbl, AaMHUHBI W  AMUHOKHCJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs. 3a/laHusl Ha COCTaBJICHHE YPABHEHHMH XHUMHYECKHX PEAKUHN C
y4acTHEM OPTaHUYECKHX BELIECTB HA OCHOBAHUH MX COCTABA U CTPOSHHSI

CocraBneHne cxemM peakuuid (B TOM 4YHCIIE MO MPENJIOKEHHBIM IENOYKaM MPEBPAIIEHU ),
XapaKTePU3YIOIINX XUMUYECKHUE CBOWCTBA OPTaHMYECKUX COSAMHEHUH OTAENbHBIX KJIaCCOB, CIIOCOOBI
WX TIOJYYEHHUs] W Ha3BaHUE OPraHUYECKUX COEAWHECHHI MO TPUBUAJBHON WM MEXAYHAPOIHOU
CHUCTEMATUYECKON HOMEHKJIAType.
Pemenve mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOWMCTBA OPTaHUYECKHUX
COEAMHEHMH OTNIEJIbHBIX KJIACCOB

Jlaboparopnas pabota

OK 01

OK 02

OK 04
IIK 4.1., ITIK
4.3. IIK 6.3.

15




Tema 4.3.
NpeHTngurkayms
OpraHnyeckmnx
BELLEeCTB, UX
3HaveHune n
NpYMeHeHne B
6bITOBOIN U
NPOW3BOACTBEHHON
LeATeNIbHOCTH
yenoseka

KoHTponbHas
pa6oTa 3
Paspgen 5.
CkKopocTb
XUMUYECKNX
peakumi.
XumMmnyeckoe
paBHOBecue

NabopatopHaa paboTa “lNMpeBpalLeHns opraHUYeCcKUX BelecTB NPU HarpeBaHumn",

MMonyyeHune aTUNeHa U N3yYeHUe ero CBOMCTB. MofenmpoBaHne MOMEKYT U XUMUYECKNX NpeBpaLLeHunii
Ha NpuMepe 3TaHa, 3TUEHa, aleTuIeHa u ap

OCHOBHOEe cofepXaHune

TeopeTuyeckoe obyyeHune

BuoopraHuuyeckne coegunHeHuns. [lpuMeHeHne W 6uonoruyeckas ponb YrnesofoB. OkucneHue
YrNeBoAOB - MUCTOYHWUK 3HEPruu XKUBbIX OpraHu3mMoB. O6nacT NPUMEHEHUS aMUHOKUCIOT
MpeBpalwieHns 6enkoB nNuwM B opraHusme. buonormyeckne ¢yHkuMm 6enkos. Buonornyeckue
(YHKLMIN XNPOB. PONb OpPraHNYecKo XMmMum B pelieHnn npobaem nuiLesoit 6e3onacHocTu

Po/fb OpraHM4ecKon XuMMUM B peweHun npobnem 3HepreTmyeckor 6e30NacHOCTU, B pasBUTUU
MeMLUMHbI, CO3LaHNN HOBbIX MaTepuasioB, HOBbIX MCTOYHUKOB 3HepPrumn (afibTepHATUBHbIE UCTOUYHUKU
3Heprmm). OnNacHOCTb BO3AEWCTBMA HA >KMBble OPraHW3Mbl OPraHUYeCcKMX BeLLeCTB OTAE/bHbIX
Knaccos (yrnesofopofbl, CNUPTbl, (DEHONbI, X10POPraHUYeckne NPoOU3BOLHbIE, anbAernfbl 1 ap.),
CMbIC/1 NOKa3aTens npeAenbHO AOMYCTUMON KOHLEeHTpauum

JlabopaTopHble 3aHATUA

Nab6opaTtopHas paboTta: “UaeHTUDNKaLNSA OpraHNYeCKUX COeLUHEHUIA OTAENbHbIX KNaccoB”
NaeHTUKayms opraHMY4ecKnux CoefMHEHNA OTAeNbHbIX KnaccoB (Ha npumepe anbAerngos, Kpaxmana,
YKCYCHOW KMCNOTbl, 6€e1KOB M T.N.) C WCNOMb30BaHUEM WX (PUNKO-XUMUYECKUX CBOWCTB U
XapaKTepHbIX Ka4yeCTBEHHbIX peakuyui. [eHaTypaumsa Oenka Mpu HarpeBaHUW. LIBeTHble peakuun
6efKoB. BO3HMKHOBEHME aHANUTUYECKOr0 CUrHana C TOYKW 3PEHUS XMMUYECKUX MNPOUeccoB Mpu
NPOTEKaHNUN KaYeCTBEHHOW peakLuu, NO3BONAIOLWLENA NAEHTU(HUUNPOBATL NPELN0XKEHHbIE OpraHuYecKune
BellecTBa

CTpyKTypa 1 CBOCTBA OPraHMYeCKMX BeLLECTB

KnHeTnyeckmne n TepMognHamMmnyeckKme 3aKOHOMEPHOCTUN NMPOTEKAHUA XUMUYECKUX peaKLnii
OCHOBHOe cofepXaHune
TeopeTnyeckoe obyuveHue

CKOpOCTb peakuuu, ee 3aBUCUMOCTb OT pa3NuM4HbIX (PAaKTOPOB: MPUPOAbl pearvpyrouwmnx BeLecTs,
KOHUEHTpauMm pearvpyrowmx BewecTB, TemnepaTtypbl W NAOWAAN PeakLyMOHHON MOBEPXHOCTMW.
Tennosble 3PHEKTbI XMMUYECKUX peakumnii. DK30- 1 3HA0TEepMUYECKMe, peakLuu.

O6paTmMoCTb peakuuii. XMMMUYECKOe paBHOBECME W €ro CMelleHWe nof [eACTBUMEM PasMUHbIX
(hakTOpOB (KOHLEHTpaumMsa peareHTOB MAN NPOAYKTOB peakuuu, AaBneHue, TemnepaTtypa) A5 CO3jaHuns
ONTMManbHbIX YCNOBUIA NPOTEKAHWUA XMMMYecKUx npoueccos. MpuHumn fle WWaTenbe

N BB

OK 01

OK 02

OK 04
MK 4.1,N0K
43.MK 6.3.

OK 01
OK 02
MK 4.1, NK
43.MK 6.3.
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IpakTuyeckue 3aHaATHSA

OK 01

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha aHain3 (PaKTOPOB, BIMAIOIINX HAa H3MEHEHHE OK 02
CKOPOCTH XMMHYECKOH PEaKINH, B T.4. C MO3ULMHA 3KOJOIHYECKH LENecO00pa3HOro MOBEACHUS B ObITY TIK 4.1., I[IK
U TPYJOBOU AESTENBHOCTH B LIEJISIX COXPAHEHMs CBOETO 37J0POBbs U OKPYIKAIOLIel MPUPOIHON Cpenbl. 4.3. IIK 6.3.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3ajaHUi Ha mnpumeHeHue npunHnuna Jle-Illarense s
HAXOKICHUS HAIPABJICHHUS CMELICHWs PABHOBECHUS XHUMHUYECKOW peakIuul U aHaiu3 (PaKTopoB,
BJIMSIFOIIMX HAa CMELeHHEe XMMHUYECKOr0 paBHOBECHS]
Pasnea 6. PacTBopsbl
Tema 6.1. OcHoBHOe cogep:kaHue OK 01
TousTne o Teoperuueckoe oGyuenue OK 02
pacTBopax PactBopenne kax ¢usmko-xumuueckuii npouecc. PactBopel. CriocoObl MPUTOTOBJIEHHS PACTBOPOB. HR’OzIKIO7HR'
PactBopumocTe. MaccoBass gons pacTBOopeHHOro BemiectBa. CMbICH TOKazaTenss NpeneibHO 43 HRf 6.3
JOIMyCTUMON KOHLIEHTPALIMH U €0 NCIIOJIBb30BAHNE B OLICHKE HKOJIOTHYECKOH O€301MacHOCTH. e e
[IpaBuna >KONOTHYECKH LENecOOOPa3HOro MOBENEHHsSI B OBITY W TPYAOBOW MAEATENBHOCTH B ILEJSIX
COXPaHEHHUs1 CBOErO 3I0POBbSl U OKPYKAOLIEH MPUPOIHON Cpenbl, ONAaCHOCTb BO3JCUCTBUs Ha >KUBBIC
OpPTraHU3Mbl OTPEENIEHHBIX BEIECTB.
Pemenne npakTHKO-OpHEHTHPOBAHHBIX PACYETHBIX 33JaHUH HA PACTBOPHI, UCIIOIb3yeMbIe B OBITOBON U
IIPOU3BOJCTBEHHON AESTEIbHOCTH YeJIOBEKA
Tema 6.2. OcHoBHOe coep RaHHe OK 01
cenenosanue JlaGopaTopHble 3aHATHS OK 02
CBOHCTB PACTBOPOB [77-= e PR EODOBY OK 04
abopaTtopHast padorta «lIpurorosiaeHue pacTBOPOBY.
[IpuroroBneHne pacTBOPOB 3aAaHHON (MaccoBOH, %) KOHIEHTpaUUH (C MPAKTUKO-OPUEHTHPOBAHHBIMHU I}I; ‘;IIR: ;13[(
BOMIPOCAMH) U OTIPENeSICHUE CPEIbl BOJHBIX PACTBOPOB. e e
Pelenue 3a1a4 Ha NPUTOTOBJIEHHE PACTBOPOB
IIpodeccrnoHATbHO-OPHEHTHPOBAHHOE COep:kaHHe (CoAepKaHue NPUKJIATHOTO MOAYJIsI)
Pasnen 7. Xumus B GbITY U IPOU3BOACTBEHHOMN AEATEIHLHOCTH Y€J10BEKA OK 01
Xumusi B ObITy U _|OcHoBHoe conepranne 8§ 83
TIpOU3BONCTBCHHOM Teoperuueckoe o0yueHmne OK 07
ﬂ:ﬁﬁ;ﬁocw Hogefitme nocTikeHNss XUMUYECKOM HAYKH U XUMHUYECKOU TeXHOJIOTHH. PoNlb XuMuu B o0ecrieueHuu IIK 4.1., IIK
SKOJIOTHYECKOH, SHEPTeTUYECKON U MUIIEBON 0€30MacHOCTH, Pa3BUTHH MeAUIMHbI. [IpaBuiia moucka u 4.3. ITK 6.3.

aHanmM3a XUMHUYeCKOW WHGOpMAlMM W3 pPA3JIMYHBIX HMCTOYHHKOB (Hay4yHass W ydeOHO-Hay4Has
JUTEPATYpa, CPEACTBA MACCOBOM nH(pOopManmu, ceTb MHTEpHET)
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IpakTuyeckue 3aHaATHS 4
ITonck W aHanM3 KEHCOB O MPUMEHEHWH XUMHYECKHX BEINECTB M TEXHOJOTUH C y4eToM Oyayruein
npoecCHOHATBHONH  NEeITeNbHOCTH 10  TEeMaM:  Ba)XKHEHIIWE  CTPOUTENIbHBIE  MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepuanbl M 3JIEKTPOHUKH, 4
HAHOMATEpHUAJIbl, TEKCTWIbHBIE BOJIOKHA, WCTOYHMKM OHEPrUH, OPraHUYECKHEe W MHUHEPAJIbHbIE
ynoOpeHus1, IEKapCTBEHHBIE BEIECTBA, OBITOBAS X UMHUSI.

3ammra: IlpencraBierne pe3yibTaToOB PEUICHUsT KEHCOB B (popMe MUHHU-IOKJIAAA C PE3CHTaneH
IIpomexyTouHas aTTecTauus no AucuunianHe (1nddepeHHPOBAHHBIN 3a4eT) 2
Bcero 72
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3. YC/IOBUA PEANTU3ALIMU MPOTPAMMbI OBLLEOEPA3OBATE/ILHOW
AnNCuUnnnnHbI
3.1. Tpe6oBaHMUSA K MUHUMa/IbHOMY MaTepuanbHO-TEXHUYECKOMY 06ecneYvyeHuno
Onsa peanusaumn nporpammbl AUCLUMNAWHBI LO/MKHbLI OblTb MPEfYyCMOTPEHbI CheaytoLne
creunanbHble MOMELEHNS: YUEOHbIA KAOUHET XMMUK M/nn y4ebHOM XMMNYECKO nabopaTtopuu.

O6opynoBaHue yyebHOro kabuHeTa (HarnsfHble Nocobus): Habopbl LAPOCTEPXHEBLIX
MoZeneid MoneKysn, MOLENN KPUCTanIMYeCcKnX peLleToK, KOEKLUU NPOCTbIX U C/IOXHbIX BeLLecTB
n/vnn KonnekumMn MNOANMEPOB; KOJIEKLMA TOPHbIX MOPOA WM MuHepanos, Tabnuua MeHpeneesa,
yyebHble (uibMbl, LUGpPOBble 06pa3oBaTe/ibHbIe PeCYpChbl.

TexHn4eckue cpeacTBa 06yHeHUA: KOMMbOTep C YCTPOMNCTBaMW BOCMPOW3BELEHUA 3BYKA,
NPUHTEP, MYNbTUMeLMA-NPOEKTOP C 3KPAHOM, MynbTUMEAWIHAA [OCKa, YKas3Ka-npeseHTep AN
npeseHTaLum.

O6opyaoBaHue nabopatopum n paboumx MecT fabopaTopun: MEH3YPKKU, MUNETKKU-
KanenbHWLUbl, TEPMOMETPbI, MUKPOCKOM, NyMbl, NPeAMeTHbIe U MOKPOBHbIE CTEKNa, NMaHLWeTbl 414
KanesbHbIX peakuuin, GunbTpoBanbHas bGymara, MPOMbIBaNKW, CTeKNSHHble NPOOGWPKU, Pe3UHOBbIE
npobkKu, (oHapukn, Habop peakTUBOB, CTEK/IAHHbIE NAaSOYKKW, LWITATUBLI ANA MPOBUPOK; MEpPHbIe
LMNUHAPLI, BOPOHKN CTEKNSIHHbIE, BOPOHKN AennTenbHble unnmHgpuyeckne (50-100 mn), cTynku ¢
MecTUKOM, (apdopoBble YalKW, MUHLETbl, (QUNbTPbl ByMaXKHble, BaTa, Map/s, 4acoBble CTEKNa,
3NEeKTPONINTKA, NabopaTopHbIe LWTATUBLI, CMUPTOBbIE TOPE/KW, CMUYKWA, Npubop A1 MONy4veHus
rasos (M1m npobupka ¢ raso0TBOAHON TPYOKOIA), AepXKaTenu Ana npobupok, CKASHKN ANS XpaHeHUs
peakTUBOB, pa3faToyHble JIOTKU; Xumudeckne ctakaHbl (50, 100 n 200 mn); wnatenu; MUHLUETHI;
TUTeNbHbIE WUMLUbI; CEKyHAOMepbI (Tailmepbl), MepHble Npobupku (Ha 10-20 MA) U MepHble KONoGbl
(25, 50, 100 1 200 mn), BoAAHaA 6aHA (MM TepMOCTaT), CTEK/IAHHbIE MAaNOYKN; KOHWYECKMEe KONobl
ana tutposaHmsa (50 m 100 mn); UHAMKATOPHbIE MOMIOCKWM ANA onpefeneHusa pH u cTaHgapTHas
WHAMKATOpPHAA LWKana; YHUBepcaibHbIl nHAMKaTop; nunetku Ha 1, 10, 50 mn (unm gosatopbl Ha 1, 5
n 10 mn), 6OpeTKN 4Na TUTPOBaAHWUA, MeAUUUHCKMe Wwnpuubl Ha 100-150 ma, nabopatopHble u/mnu
aHannTMyeckune Becbl, pH-MeTpbl, CYLWWAbHLIN WKad, 1 Ap. nabopaTopHoe 060py0BaHMe.

3.2. "HpopmaLmMoHHOe obecneyeHne peannsaymm nNporpamMmmbl

1 [Ans peanu3aumm nporpaMmbl 6M61MOTeYHbIN (DOHA 06pa3oBaTeNnbHOW opraHu3auum
[JO/DKEH MMETb MeyaTHble W/WAW 3NeKTPOHHble 06pa3oBaTe/ibHble U UH(OPMALUOHHbBIE Pecypcehbl,
pPeKOMeH0BaHHbIe AN1A UCMNOJIb30BaHWA B 06pa3oBaTe/ibHOM MpoLecce, He cTapwe 5 net ¢ MOMeHTa
n3gaHua.

OCHOBHbIEe UCTOYHUKMN:

1 Aenncoa O.N. Xumusa. (CMO). YuebHuK. Ans WMPOKOro Kpyra cneuunansHocteid/ KHoPyc, 2023. -
307 c. https://book.ru/book/950217

Iﬂ,OI‘IOI‘IHl/ITEI'IbeIe MCT OYHUKMN!

1 MapwuH, A. Tl. Xumnyeckune TepMuHbl. CnoBapb : yuebHOe nocobue ans cpeHero
npogeccmoHanbHoro obpasosanusa / A. . FapwuH, B. B. MOPKOBKUH. — 2-e u3A., ucnp. v gon. —
Mocksa : 3patenbcTBO HOpaiiT, 2023. — 452 ¢. — (MpodeccmoHanbHoe obpa3zoBaHme). — ISBN
978-5-534-04640-3. — TeKCT : 3af1eKTPOHHbIN // Obpa3oBatenspHasa nnargopma KOpanT [canT]. —
URL: https://urait.ru/bcode/515051 (pata obpaweHus: 02.05.2023).

2. OneliHnkoB, H. H. Xumusa. Anroputmbl peleHmns 3agay v TecTbl : y4ebHoe nocobue Ans cpefHero
npoeccnoHansHoro obpasosaHusa / H. H. OneitHukos, I'. M. MypaBbeBa. — 3-e 13g., Ucnp. u gon. —
Mocksa : M3gatenbcTeo KOpanT, 2023. — 249 c. — (MpodeccnoHanbHoe obpasoBaHne). — ISBN
978-5-9916-9665-4. — TekKCT : aneKTpPOHHbIN // O6pa3oBaTenbHasa nnargpopma KOpanT [cant]. —
URL: https://urait.ru/bcode/513860 (gata obpawieHms: 02.05.2023).

MNHTepHeT-pecypchbl:

1 ViHdopMaumnoHHbIN nopTan [SneKTpoHHbIN pecypc] - Pexxum goctyna: http://www.xumuk.ru (gata
obpaueHns: 15.06.2024)

2. Poccuiickas rocyfapcTBeHHas 6MbnnoTeka [SneKTpoHHbIW pecypc] - Pexxum goctyna: www.rsl.ru
(mnata obpatleHmsa 15.06.2024)

3.3. OpraHusaumsa obpasoBaTe/ibHOro npouecca
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OOGyuenune yueOHOM AMCIUIUIMHBI OCYILIECTBISIETCS ISl TPYMIIbI CTYACHTOB, OOYYarOIIUXCsl HAa
0a3e ocHOBHOTO 001ero odpasoanus (9 KJIacCOB) HAa MEPBOM Kypce.
Peammzauus tem 4.2, 42, 43, 6.1 BO3MOXHA C MPHUMEHEHHEM D3JEKTPOHHOTO OOY4YEeHHH,

TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHM, B 001eM odbemMe 12 4acos.

Ne Hassanue Conepsxanne yueOHOro Matepuana, npaktuueckue padorsl | Konmmuectso
TEMBI, pa3zena 4acoB

1 Tema 4.2. Crnuptsl. CTpoeHue npeaenbHbIX OJTHOATOMHBIX CIIUPTOB. 4

CsoiicTBa QDyHKIIMOHAIBHAS TPYIIA CIUPTOB (THAPOKCOTPYIIA), €e
OpPraHUYEeCKUX | 3JIEKTPOHHOE cTpoeHue. ['oMonornieckuil psa CnupToB.
coennaeHuil | CTpykrypHas uzomepus (M30MepHsi YIIEPOIHOIO CKeNleTa U
noJjioxkeHne (PyHKUHNOHAJIBHOH rpymmbl). PannoHansHas u
cucreMarndeckast HoMeHkiarypa. OCHOBHBIE CITIOCOOBI
MOJIy4€HUs CIIUPTOB: THApAaTaLlis alKeHOB, B3aUMO/eCTBIE
rajJlOr€HONPOU3BOIHBIX YIJIEBOJOPOIOB CO LIENIOUbIO;
BOCCTaHOBJICHHE aJIberuaoB. Pusndeckue CBONCTBA
cnupToB. XMMHUYECKHE CBONCTBA CIUPTOB. MeTaHon u
sTaHoi. X npumMeHeHue U NpOMBILICHHBINA CUHTES.
SAMOBUTOCTB CITUPTOB, IYOUTENBHOE NEHCTBHE HA OPTaHU3M
yesoBeKa. ['eHeTnueckas CBsi3b MeX/y YIJIEBOAOPOAAMHU U
crnupTaMu. MHOroaTOMHbIE CIIUPTHL, UX CTPOEHUE.
OcobOEHHOCTH CBOHCTB MHOTOATOMHBIX CIIMPTOB.

2 Tema 4.2 Onpenenenue kinacca KapOOHOBBIX KHCJIOT. DJIGKTPOHHOE 3
KapGoHoBbie | cTpoeHHME KapOOKCHIBHOW TPyNIbl M YIJIEBOJOPOJHOTO
KHCJIOTBI panukanma. OOmast ¢opMyaa U TOMOJIOTHMYECKUH  Psif

NPEAENbHBIX ONHOOCHOBHBIX KapOOHOBBIX KHCJIOT. Bumbl
CTpYKTypHOU n3zomepuu. Cucremaruueckas HOMEHKIATypa.
IMonydyenne u pusuyeckue CBOICTBA KapOOHOBBIX KHCIIOT.
XUMHUYecKre CBOWCTBa KapOOHOBBIX KHCIIOT. Peakuuu ¢
y4acTueM THPOKCHUIIA KapOOKCHIIbHON rpynmbl
(B3aMMOAEHCTBUE CO CIUPTAMH) - TIOJYYEHHE CIOXKHBIX
3¢upoB. Peakiun 3aMeIneHust BOIOPOJa B YIJIEBOJIOPOIHOM
panukae (raJoreHupoBaHue) KapOOHOBBIX KUCIIOT.

3 Tema 4.3. Ponp  oprammueckoii XUMHM B peIIEHUH mpobiem 3
Unentndukar | sHEpreTudeckoil 0e30macHOCTH, B Pa3BUTUU MEIHUIIMHBI,
us CO3/1aHUU HOBBIX MaTepHasOB, HOBbIX MCTOUYHUKOB SHEPTUU
OpPraHUYeCKUX | (aJbTepHATUBHBIE  HWCTOYHUKM  SHeprum).  OmacHOCTb
BELIIECTB, UX BO3EICTBUS HA JKHUBbIE OPraHU3Mbl OPIraHUUYECKUX BEIECTB
3Ha4YeHue U OTAENBHBIX KJIACCOB (yTIEBOAOPOIbI, CIIUPTHI, (PEHOJIIBI)

IIPUMEHEHUE B

OBITOBOM U

MIPOU3BOJICTBE

HHOU

NesITeIbHOCTH

4eJIoBeKa

4 Tema 6.1 PactBopenne kak QpU3NKO-XMMHUYECKHIA mpouecc. PacTBOpHI. 2

ITonsitue o | CiocoObl  MPUTOTOBNIEHUST  PACTBOPOB.  PacTBOPUMOCTE.
pactBopax | MaccoBas fons  pacTBOpeHHOro BemiectBa.  (CMbICh

MnoKaszarejis npeaciibHO I[OHyCTI/IMOfI KOHOCHTpallUu U €Tr0
HCIIOJIb30BAaHHE B OIIEHKE YKOJIOTHIECKOM 0€e30MmacHOCTH.
HpaBI/ma JOKOJIOTHYECKH uenecoo6pa3Horo INOBEACHUA B
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OBITY U TPYOOBOU JNEATEIHPHOCTH B LEJSX COXPaHEHHS
CBOErO 3[0pOBbsi M OKPYXaOUIEH NPUPOAHONW CpEensbl,
OIMaCHOCTB BOSI[efICTBPIﬂ Ha JKUBBIC OpPraHnu3Mbl
ONPEACIEHHBIX BEILECTB.

Bcero

12
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No

11

12

4. KOHTPO/b N OLLEHKA PE3Y/IbTATOB OCBOEHMUA OBLW,EOEPA3OBATE/IbHON

JUCLUMUMNHBI

KOHTponb W oOleHKa pe3ynbTaToB 06Yy4YeHUs OCyLLecTBNseTcs MnpenojaBateseM B
npouecce NPoBeAeHNS NPAKTUYECKMX 3aHATUI M NabopaTopHbIX paboT, TECTUPOBAHUSA, a Takxe

BbINOJIHEHNSA
PesynbTathl

obyvarowmmmcs
06yueHus

onpesensior,

MHOWBUAYaANbHbIX

LEMOHCTPMPOBaTh NO 3aBepLUEHNN U3YYEHUS AUCLUNIINHBI.

[na popMmpoBaHns, KOHTPONS U OLEHKW Pe3y/nbTaToB OCBOEHUS YY4eO6HOW AMUCLUNIUHDI
MCNOJIb3yeTCA CMCTEMA OLEHOYHbIX MEPONPUATUIA, NpeacTaBasAtoLLas cO60/ KOMMIEKC YUYeOHbIX
MeponpuATUIA, COrNnacoBaHHbIX C pe3ynbTaTamu 00y4YeHUs WU CHOPMYIMPOBAHHLIX C YYETOM
®IroC COO (npegmeTHble pe3ynbTaTbl Mo gucuunnauue) n roc Crio.

OK/TTK  Mogynb/Pa3gen/Tema
OCHOBHOe cofepXaHune

Pasgen 1. OcHoBbI
CTPOEHUS BellecTBa

oK 01 CTpoeHne aTomMOB
XUMUYECKNX 3NIEMEHTOB
M NPMpoSa XMMUYECKOM
CBA3N

OK 01

OK 02 Tabnuua 4.U.
MeHpeneesa

Pe3synbTaTt 06y4eHuUs

dopmynnposaTb
6a30Bble MOHATUA U
3aKOHbl XUMUN

CocTaBnATb XMMMYeckume
(hopmy/ibl COeANHEHNIA B
COOTBETCTBUM CO
CTEMEHbI OKNCNEHUS
XMMWYECKNX 3N1EMEHTOB,
NCXO0AA U3 BANEHTHOCTU K
3NeKTPOOTPULATESIbHOCTH

MepunofMyecKunii 3aKOH N XapakTepunsosaTtb

XUMUYeCKMe 3NIeMeHTbl B
COOTBETCTBUU C UX
MONOXEHNEM B
nepnouYecKon cmcteme
XUMUYECKNX 3/1IEMEHTOB
0.1, MeHpeneesa

3afaHuni,
4yTo obyyvarouimecs AOSKHbI

MPOEKTOB,
3HaTh,

nccnefoBaHuiA.
noHUMaTb W

Twnnbl OLEHOYHBIX
MEepPOnNpUATNIA

1 Tect «CTpoOEHMe aTOMOB
XUMUYECKNX 3IEMEHTOB U
npmMpoLa XMMUYECKOW CBA3N.

2. 3afjaun Ha cocTaBs/ieHue
XUMUYECKUX hopmyn
[ABYXaTOMHbIX COeANHEHWNI
(okcmpos, cynbnaos, ruapuaos
nT.n).

3. 3afjlaHna Ha Ucnosib3oBaHue
XUMUYECKON CUMBONUKMN U
Ha3BaHWI COeLMHEHNI NO
HOMEHK/IaType MeXyHapoAHOro
COt03a TEOPETMYECKON U
NPUKNAAHON XMMUN 1
TPUBMA/bHbIX Ha3BaHUI A1
COCTaBNEHNA XMMUYECKNX
(hopMyn fBYXaTOMHbIX
coefiiHeHUI (OKCKUAOB,
CyNb(nA0B, TMAPULOB U T.M.) U
APYTUX HeopraHNn4eckmx
COeMHEHUIN OTAeNbHbIX KN1accoB

1 Tect «MeTannunyeckue /
HeMeTan/IMYyeckne CBOMCTBA,
3NeKTPoOTPULATENLHOCTL U
CPOACTBO K 31EKTPOHY
XUMWYECKMX 3/IEMEHTOB B
COOTBETCTBUE C UX 3NEKTPOHHbIM
CTPOEHMEM U MOSIOXKEHNEM B
nepuoAnYecKol cucteme
XUMMNYecknx anemeHtos A.U.
MeHpeneesay.

2. MNMpaKTnyeckune 3afaHuns Ha
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No

2.2

OK/TTIK  Mogynb/Pa3gen/Tema

Paszgen 2. Xumuyeckue

peakumn

O <. Tunbl XUMNYECKNX

o ©° peakLuii
ONeKTponmTnyeckas
Auccoumaumns n NOHHbIN
06MeH

PesynbTaTt 06y4eHuUs

XapakTepusoBaTb TUMbI
XMUMUYECKNX PeaKLunii

CocTaBnaTb peakuun
COEAVNHEHNSA, Pa3NoXKeHund,
00MeHa, 3aMeLLeHus,
OKWC/INTENbHO-
BOCCTAHOBUTE/IbHbIE
peakumu

CocTaBnaTb ypaBHeHuUs
XUMUYECKMX peakuun
MOHHOT0 06MeHa C
yyacTmem
HeopraHM4ecKnx BeLLecTs

Twnnbl OLEHOYHBIX
MepPOnpUATNIA

YCTaHOB/IEHWNE CBA3U MeXAY
CTPOEHMEM aTOMOB XUMMUYECKUNX
3/1EMEHTOB M NEPUOANYECKNM
N3MEHEHWEM CBOIACTB
XUMUYECKNX 3IEMEHTOB N UX
COeflHeHNI B COOTBETCTBUN C
nonoXkeHmem Meprnoagnyeckor
cucteme.

3. MpaKTNKo-OpnNeHTUPOBaHHbIE
TeopeTUyeckne 3afaHus Ha
XapakTepum3aumio XUMnNYeCcKnx
anemeHTOB: «MeTannuyeckue /
HeMeTan/IMyeckne CBOMCTBA,
3N1eKTPOOTPULATENBHOCTb 1
CPOACTBO K 3NEKTPOHY
XUMUYECKNX 3/IEMEHTOB B
COOTBETCTBME C UX 3NEKTPOHHbLIM
CTPOEHMEM U MONOXKEHNEM B
nepnoamnyecKoli cucteme
XUMUYECKNX 3NIEMEHTOB

O.N. MeHpeneesa»

KoHTponbHas paboTta
«CTpoeHMe BeLllecTBa U
XUMWYECKME peaKLnm»

1. 3agayun Ha cocTaB/eHue
YpaBHEHWNI peakLnii:

- COefVHEeHUs, 3amelLLeHns,
pa3NoXeHus, 06MeHa;

- OKUCNIUTENbHO-
BOCCTAHOBUTENbHbIX peakuuii ¢
MCNonb3oBaHWeM mMeToaa
3NEKTPOHHOr0 6anaHca.

2. 3ajjaun Ha pacyeT Macchl
BellecTBa UM 06bEMa

rasoB Nno M3BECTHOMY KO/IMYeCTBY
BELLECTBA, MacCe MAn 00bEMY
OfHOr0 U3 y4yacTBYHOLWUX B
peakLun BeLecTB; pacyeThbl
macchbl (06bEMa, KonnyecTsa
BelllecTsa) NMPOAYKTOB peakuum,
eC/1 0JHO W3 BELLEeCTB MMeeT
npumMecu

1. 3apaHuns Ha cocTaB/eHuMe
MOJIEKYNIAPHBIX U MOHHbIX
peakumii € y4acTMeM KUCOT,
OCHOBaHWIi 1 conen,
YyCTaHOB/IEHNE N3MEHEHNUS
KWCNOTHOCTU cpefbl
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No

31

3.2

OK/TTIK  Mogynb/Pa3gen/Tema

OK 01

MK 4.1,
MK 4.3.
MK 6.3.

OK 01
OK 02
MK 4.1.,
MK 4.3.
MK 6.3.

Pasgnen 3. CTpoeHune u
cBolicTBa
HEeopraHn4eckKmnx
BeLlecTB

Knaccugpukaums,
HOMeHK/atypa u
CTpOeHue
HeopraHnyeckmx
BeLLeCTB

P UN3NKO-XMUYecKune
CBOWCTBA
HeopraHnyeckKnx
BELLECTB

PesynbTaTt 06y4eHuUs

MNccnepoBaTb CTpOeHME U
CBOWCTBa
HeopraHn4eckmnx
BELLecTB

KnaccugpunymposaTb
HeopraHmyeckume
BeLlecTBa B COOTBETCTBUM
C UX CTPOEHMEM

YcTaHaBnmBaThb
3aBUCMMOCTb (PU3MKO-
XUMUYECKUX CBOWMCTB
HeopraHM4ecKnx BeLLecTB
OT CTPOEHMSA aTOMOB U
MONEKy, a Takxe Tuna
KPUCTanIn4yecKom
peLeTKn

Twnnbl OLEHOYHBIX
MepPOnpUATNIA

2. NabopaTopHas paboTta "Tunb
XUMUYECKMX peakLmii”

KoHTponbHas paboTta
«CBoOIiCTBa HEOPraHNYeCcKnNXx
BELLEeCTB»

1 TecT «HOoMeHKnaTypa u
Ha3BaHWe HeopraHnyeckmx
BELLLeCTB UCXOAA U3 KX
XUMUYECKON hopmynbl UK
coCTaB/IeHNEe XUMMUYECKOWA
(hopMy bl UCXOAA U3 Ha3BaHWUSA
BeLLecTBa No MeXAyHapoaHO
NNn TPUBMANbHOW
HOMEHKNaType».

2. 3af,a4n Ha pacyeT MaccoBoOW
fonu (Maccbl) XMMUYECKOro
anemeHTa (CoegUHEHUS) B
MoneKkyne (cmecu).

3. MpakTnyeckune 3agaHns no
Knaccugpukaumm, HOMeHKnartype
XMMUYECKUM (hopmMynam
HeopraHM4yecKnx BeLLeCTB
pa3/InyHbIX K1accos.

4. MpaKTuyeckune 3afaHna Ha
onpegeneHne XMMmU4eckom
aKTUBHOCTW BELLeCTB B
3aBUCUMOCTW BUJA XMMUYECKOMN
CBSA3W U TUMa KPUCTaNIMYeCcKoM
peLleTKm

1. Tect «OCOOEHHOCTH
XUMUYECKNX CBOWCTB OKCU/OB,

n

KNCNOT, OCHOBaHW, aM(OTepHbIX

rMAPOKCU0B U CONet»
2. 3aflaHnA Ha cocTaB/ieHue

YPaBHEHUIN XUMUYECKNX peaKLnii
C y4yacTvem NpPOCTbIX U CNOXHbIX

HeopraHn4ecKnX BeLLecTB:
OKCWJ0B MeTaNoB, HeMeTa 0B
aM(oTePHbIX 3/1IEMEHTOB;
HeopraHn4yecKnx Kucnor,
OCHOBaHMUI N aM(OTEPHbIX
rMAPOKCMA0B, HEOPraHNYeCcKnX
CONeR, XxapakTepm3yLWmx nx

"

CBOWCTBA U CNOCO6bLI MONTyYeHUs

3. MpaKTNKo-opneHTUPOBaHHbLIE
TeopeTuyeckue 3afaHns Ha
CBOWCTBA U NONyYeHue
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=
10

3.3

4.1

4.2

OK/TTIK  Mogynb/Pa3gen/Tema

OK 01 NpeHTngurkaumns

OK 02 HEeOopraHMYyecknx

OK 04 BELLeCTB
Pasgnen 4. CTpoeHune v
cBolicTBa
OpraHnyecKnx
BeLlecTB

OK 01 Knaccugpukauyuns,

MK 4.1., cTpoeHune n

MK 4.3. HomeHKnaTypa

MK 6.3. opraHnyeckmnx BeLLecTB

OK 01 CBolicTBa OpraHnyecKmx

OK 02 coeanHEHNI

OK 04

MK 4.1.,

MK 4.3.

MK 6.3.

PesynbTaTt 06y4eHuUs

Wccneposath
KauyeCTBEHHble peakLuun
HeopraHM4YecKnx BeLLecTB

WccnepoBaTb CTPOEHUE U
CBOWCTBA OpraHM4YecKunx
BeLLeCTB

Knaccupuumposatb
OpraHun4yeckune BeLLecTBa B
COOTBETCTBUU C UX
CTPOEHMEM

YcTaHaBmBaThb
3aBUCMMOCTb (PU3NKO-
XUMUYECKUX CBOWMCTB
OpraHMYyecKunx BewecTs OT
CTPOEHUA MOJIEKYN

Twnnbl OLEHOYHBIX
MepPOnpUATNIA

HeopraHMYecKmx BeLLecTB

1 MNpaKTNKO-OPUEHTUPOBAHHbIE
3aflaHnsa No CoCTaB/IeHUIO
XUMUYECKNX peakumnil ¢ yyacTuem
HeopraHM4ecKmnx BeLLecTB,
NCMNONb3yeMbIX 418 UX
naeHTUUKaLmn,
2.labopaTopHas paboTa:
“NpeHTnduKaLma
HeopraHn4yeckux seLlecTs”

KoHTponbHasa paboTta
«CTpoOeHne 1 CBONCTBA
OpraHM4ecKux BeLLLECTB»

1. 3apgaHuns Ha cocTaB/ieHuMe
Ha3BaHWN OpraHN4ecKmx
COeAMHEHWI MO TPUBUASIBHOW UK
MeXAyHapoAHOW
cucTemMaTU4eCcKo HOMEeHKNaType.
2. 3afjaHnd Ha cocTaB/ieHune
MOJIHbIX N COKPALLeHHbIX
CTPYKTYPHbIX (hopmyn
OpraHMYecKux BeLLecTB
OTZAe/IbHbIX KNaccos.

3. 3agaum Ha onpegeneHune
npocTeliwen Gopmynbl
OpraHn4ecKor Monekysbl, UCXOAS
13 3neMeHTHOro cocTasa (B %)

1. 3apaHuns Ha cocTaB/eHuMe
YPaBHEHUIN XUMUYECKNX peaKLnii
C y4aCTMEM OpPraHUYecKmnx
BeLLeCTB Ha OCHOBaHUMN UX
cocTaBa W CTPOEHUA.

2. 3aflaHnA Ha cocTaB/ieHne
YPaBHEHUI XUMUYECKNX peakLuii,
NNMOCTPUPYIOLLNX XUMUYECKME
CBOICTBA C y4€TOM MeXaHU3MOB
NPOTEKaHUA JaHHbIX peakunin un
reHeTUYecKom CBS3N
OpraHMYecKux BeLecTB pasHbIX
K/1accos.

3. PacueTHble 3agayn no
ypaBHEHUAM peakuuii ¢ yyactrem
OpraHMYecKnx BeLLEeCTB.

4. JlabopaTopHas paboTa
“IpeBpalleHna opraHnyecKmx
BELLECTB MNpu HarpesaHun"

25



=
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4.3

6.1

6.2

OK/TTIK  Mogynb/Pa3gen/Tema

OK 01 NaeHTUdrKayma

OK 02 OpraHM4Yeckmx BeLLecTs,
OK 04 NX 3HaAYEHME U

MK 4.1., npumeHeHune B 6bITOBON
MK 4.3. 1 Npou3BOACTBEHHOM
MK 6.3. [LeATenbHOCTY YesioBeka

Pasgen 5.

KuHeTuyeckue v

TepMognHamMunyeckme

3aKOHOMEpPHOCTN

npoTeKaHus

XUMUYECKUX peaKLumnii
oK 01 CKOpOCTb XMMUYECKUNX
OK 02 peakuunii. Xumunyeckoe
MK 4.1., paBHOBecue
MK 4.3.

MK 6.3.

Pasgen 6. PactBopbl
oK 01 MoHATME O pacTBOpax
OK 02
MK 4.1.,

MK 4.3.

MK 6.3.

OK 01 WccnepoBaHue CBOMCTB
OK 04 pacTeBopoB

MK 2.3.

MK 4.1.,

MK 4.3.

MK 6.3.

PesynbTaTt 06y4eHuUs

Wccneposathb
KayeCTBEHHbIE peakuumn
OpraHnyeckux
COeiMHEHNI OTLENbHbIX
KNnaccos

XapakTepunsoBaTb
B/INSAHNE Pa3INYHbIX
(haKTOpOB Ha
paBHOBECWE N CKOPOCTb
XMUMUYECKNX PeaKLunii

XapakTtepn3osartb
B/INSIHME KOHLEHTpauuu
pearvpyrowmx BeLLeCTB U
TemnepaTypbl Ha CKOPOCTb
XUMUYECKUX peakLunil
XapakTtepun3osartb
B/INSIHVE U3MEHEHUNA
KOHLEHTpaLnn BeLLecTs,
peakuuu cpeabl v
TemMnepaTypbl Ha
CMELLLEHNE XMMUYECKOTO
paBHOBeCUA

MccnepoBaTb UCTUHHbBIE
pacTBopbl C 3ajaHHbIMU
XapaKTepucTtnkamm

Pa3nnyaTtb MCTUHHbIE
pacTBopbl

WcenepoBath (hn3nko-
XUMUYECKNE CBOWMCTBA
MCTUHHbIX PacTBOPOB

Twnnbl OLEHOYHBIX
MepPOnpUATNIA

1.MpaKTNKO-OpNEHTUPOBAHHbIE
3a4aHns No CoCTaB/IEHNIO
XUMUYECKMX peakLmnil ¢ yyacTuem
OpraHMYecKux BeLLeCTB, B T.4.
NCNoJb3yeMbIX ANA UX
NAEHTUUKALNN B ObITY 1
MPOMbILL/IEHHOCTH.

2. Nab6opaTopHas paboTa:
“NaeHTUDUKALNA OpraHnyecKnx
COeANHEHWNIA OTAeNbHbIX KnaccoB”

MpakKTUKOo-OpUeHTUPOBAHHbIE
TeopeTnyeckue 3afaHuns Ha
aHanu3 akTopos, BAUAIOLLMX Ha
N3MEHEeHNe CKOPOCTU XUMMNYECKOW
peakuumn. NMpakTnNKo-
OPWEHTUPOBAHHbIE 3alaHNA Ha
npuMeHeHue npuHuuna fle-
LWaTense and HaxoxaeHus
HanpaB/ieHNsa CMeLLeHuns
paBHOBECUA XMMUYECKOW peakumu
N aHann3 PakTopoB, BANAOLLNX
Ha CMeLLeHne XMMMNYECKOro
paBHOBecuA

1 3agayn Ha NpuroToBneHue
pacTBOPOB.

2. NpakKTNKo-OpNEeHTUPOBaAHHbIE
pacyeTHble 33aHUA Ha
AVCNepCHble CUCTEMBI,
Mcnosb3yemble B ObITOBON U
NPOW3BOACTBEHHON AeATENbHOCTM
yesioBeka

NabopatopHasa paboTa
“IpurotosneHne pacTsopos”

MpotheccrnoHaibHO-0PUEHTUPOBAHHOE cofepXKaHue (cofepXaHue NPUKIaLHOro Moayns)
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No

7

OK/TTIK  Mogynb/Pa3gen/Tema

Pasgen 7.
Xumunsa B 6bITY 1
NPOn3BOACTBEHHOM
[eATeNbHOCTH
yenoBeka
OK 01 Xnmusa B 6bITY U
OK 02 NPOU3BOACTBEHHOW
OK 04 [eATeNbHOCTN YenoBeka
OK 07
NnK 4.1,
NK 4.3.
MK 6.3.

PesynbTaTt 06y4eHuUs

Twnnbl OLEHOYHBIX
MepPOnpUATNIA

OueHuBaTb NocnefcTBMA 3awnTa Keica (C y4eTom

ObITOBOI W
NPOnN3BOACTBEHHOM
[eATeNIbHOCTN YesioBeKa
c no3nuunin
3KO/TOFNYeCKO
6e3onacHoCTH

OueHunBaTb NocneacTBns
6bITOBOM 1
NPOW3BOACTBEHHOW
[eATeNbHOCTUN YenoBeKa ¢
No3nLNiA 3KONOTrMYeCcKom
6e3onacHoCTM

OyayLieli npogeccMoHanbHOM
LeATe/IbHOCTN)

Kelic (c yueTom 6yayLiel
npoeccnoHanbHoM
LeaTenbHOCTN)

B0O3MOXHbIE TEMbl KENCOB:

1 MoTtenneHne KnMmMaTta u
BbICBOOOX/JEHME Ta30BbIX
rMapaToB CO [iHa OKeaHa.

2. byaywue matepuans! na aeuna-
, MalWmMHO- 1 NpMBGOPOCTPOEHNUS.
3. HoBble maTepuans! ng
COJIHEYHbIX baTapeil.

4. NlekapcTBa Ha OCHOBE
pacTUTeNbHbIX Npenaparos
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